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Description 

BaCk %ls%iS.WS,SSS there are described a number of /V-heterocycly^ipendinamines having 
the formula 



70 



r 2 



which compounds are useful as antihistaminic agents. • „.hira 

,5 ™e compounds of the present invention differ from the prior art compounds essentially by the nature 
of the 1-piperidinyl substitutent 

D6SC ^^ yv-heterocyc.yl-4-piperidinamines which may structurally be 

20 represented by the formula 



25 



(I) 



the pharmaceutical^ acceptable acid addition salts and the possible stereochemical^ isomeric forms 



30 thereof, wherein: 

A 1 =A 2 =A 3 =A 4 is a bivalent radical having the formula 



40 



— CH=CH— CH=CH— 


(a-1). 


— N=CH— CH=CH— 


(a-2). 


— CH=N— CH=CH— 


(a-3). 


— CH=CH— N=CH— 


(a-4), or 


— CH=CH— CH=N— 


(a-5). 



wherein one ortwo hydrogen atoms in said radicals (a-U- (a-5) may, each independently from each other, 
be replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen andlower alkyl; 
45 R 1 is a member selected from the group consisting of hydrogen, alkyl. cycloalkyl, Ar and lower aiicyi 

substituted with one or two Ar 1 radicals; „ r a n-,u 

R* is a member selected from the group consisting of hydrogen, lower alkyl, cycloalkyl. dower alkyl) 
CO—, (lower alkyDOCO— and Ar*-lower alkyl; and 

L is a radical of formula 

JLy-ai*- < b " 1} ' 



« /Or 



55 w-C-H O (b-2)» 



60 



65 
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(b-4) j 



5 Het-Alk- <b - 5) ' 

(lower alkenyD^-Alk- (b-6) i or 

io i) where A^A 2 — A 3 =A 4 is a radical of formula (a-3), (a-4) or (a-5), or 

ii) where A 1 =A 2 — A 3 =A 4 is a radical of formula (a-1) or (a-2), and R 1 is Ar 3 or lower alkyl substituted with 
one or two Ar* radicals, said Ar 3 being pyrazinyl, thiazolyl or imidazoiyl, optionally substituted with lower 
alkyl: L may also be a radical of formula Ar 1 — Alk — (b-7); 

said W being a member selected from the group consisting of hydrogen, lower alkyl* Ar 1 , Ar -lower 

is alkyl, 1-piperidinyl, t-pyrrolidinyl, 4-morpholinyl, 



a radical of formula V\ |j — - R 4 (c-l-a) # 



20 R 3 




a radical of formula -J*f |J -}1 <c-l-b>, or 



a radical of formula W 1 — Z 1 — (c-1-c), wherein R 3 and R 4 are each independently hydrogen or lower alkyU 
and W 1 is cycloalkyl or lower alkyl, optionally substituted with up to two substituents selected from the 
30 group consisting of hydroxy, lower alkyloxy, 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl and Ar ; and 
where Z 1 is NR 8 , W 1 may also be hydrogen, amino, lower alkylamino, Ar 1 -amino or nitro; 

said W 2 being a member selected from the group consisting of hydrogen, lower alkyl, Ar and a radical 
of formula R 5 — Z 1 — (c-2-a), wherein R s is hydrogen, lower alkyl or Ar 1 ; 

said T being a radical of formula 



X 

II 

R 6 — Z — C — Y 2 — (c-3-a), or 

R 7 — SOg — NR 8 — (c-3-b); R 6 being hydrogen, lower alkyl or Ar 1 ; R 7 being lower alkyl or Ar 1 ; and R e being 
hydrogen or lower alkyl; 

said Het being a radical of formula (c-1-a), (c-1-b), or a radical of formula 



45 1X f 9 11 I 



\^ N v^O V or a radical R 13 CT> 

i2 ^Jh r or of formula R 12j* K-R 10 ' offormula 1=/ 

, ? * < — <c-4-c>, 
(c-4-a) 



60 



65 



wherein R 9 , R 10 , R 11 and R 12 are each independently hydrogen or lower alkyl; and wherein R 13 is hydrogen, 
lower alkyl or amino; or 

said Het being furan substituted with lower alkyl, said lower alkyl being optionally substituted with 
hydroxy, mercapto, lower alkyloxy, lower alkylthio, (aminolower alkyljthio, Ar 1 — 0 — or with a radical of 
formula 



R 14 



^Z-C H, -Y- 

S 23 (c-4-d-D, 



3 



10 



15 



20 



25 
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s being an integer of from 1 to 6 inclusive; or where Z 0 rYisadirectbond,smay also be 0; and R- being 

hydrogen or lower alkyl; 

wherein: n is 0 or the integer 1 or 2; 

X is 0, S, NR 15 or CHN0 2 ; 

Y is O, S, NR 16 or a direct bond; 

Y 1 is O, S or NR 16 ; 

Y 2 is S or NR 16 ; 

Z is O, S, NR 8 or a direct bond; 

°' *£m R&g hydrogen, to** alM. lArtlowor ,M. Mow* aMo«y-U-<«»«>«hyl-. or . nufal of 
formula — C{=X) R 17 ; a AJower alkvl lower aikyloxy, ArMower aikyloxy, mono- or 

oW»ss^ 

trifluoromethyl, lower alkyl. lower aikyloxy. ,ow ^'7Xl^f^-thier^vl- halothienyl; furanyl; lower 
alkyDamino. carboxyl, lower alkytoxycarbon* ^^ r ^^ffSLX ,ow8r 
alkyl substituted furanyl; pyn^inyU py^ phenyl being optionally 

alkyl; and wherein Ar* is a member selected from ^J^^T^^ g ro up consisting of halo, 

' w ' nSi T=T%-x\^™«*^* ™ - < a - 2 >- and Lis a radlcal of formu,a (b ' 3) - wherein 

X is O, Y is NR 16 , 0 or a direct bond, and X" is O, 

b) S W* be"ng lower alkyl then Y 3 is not a direct bond; jodo; ^ 

As used in the foregoing definitions ^J 6 ™. h ^ radicals having 

term "lower alkyl" is meant ^^^^^Xa I^^SPS. U-dimethylethyl, propyl. 2- 
from 1 to 6 carbon atoms such as, for example, methyl, et nyi, i ▼ ' defined hereinabove, 

Sylpropy.. butyl. pentyl. hexyl; W ^*i^ h XS^ te ■"!■* 10 

and the higher homologs *^J™^*°^£L, ? Ey <• is meant to include straight- or 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, *e n J . fr 2 to 6 carbon atoms 

Sanched^hain hydrocarbon "lower a.kanediyT is 

m?^«» 

Preferred Sounds within the invention i >" erein^ radjcal flf formu ja 

„ "'^LradlcalofformoMMI^^ 

bond and R 14 is hydrogen; . . 

55 vi) L is a radical of formula (b-6) wherein Y 1 is O; 



40 



50 
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vii) L is a radical of formula (b-7) wherein Ar 1 is phenyl substituted with hydroxy or lower alkyloxy. 
In order to simplify the structural representations of the compounds of formula (I) and of certain 
precursors and intermediates thereof, the 



10 



15 



20 



25 



30 



1 3 -radical will hereafter be 



represented^^^^^ (I) can generally be prepared by reacting an intermediate of formula (II) 

with a piperidine derivative of formula (III), following art-known alkylating procedures. 



+ Q 2 -D 



L-D 



(I) 



(ID 



(III) 



Q 1 and Q 2 are selected so that during the alkylation reaction a radical or formula L is formed. 
For example, the compounds of formula (I) can generally be prepared by N-alkylating a piperidine of 
formula (III) wherein Q* is hydrogen, said piperidine being represented by the formula (lll-a), with a reagent 
of formula (II) wherein Q 1 has the general formula L— G, (ll-a). 



H-D 



N-alXylation 

-> 

reaction 



(I) 



(Il-a) (Ill-a) 



In (ll-a) G represents an appropriate reactive leaving group such as, for example, halo, e.g., chloro, bromo 
or iodo, or a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenylsulfonyloxy. 

Additionally, the compounds of formula (I) wherein L is a radical of formula (b-1 ) or (b-3) wherein Y is 
Y 1 , or wherein Lisa radical of formula (b-6) or (b-2), said compounds being represented by theformu ae U- 
a-1), respectively (l-a-2), (l-a-3) and (l-a-4) can be prepared by alkylating a piperidine of formula (lll-D-l), 
respectively (lll-b-2) with a reagent of formula (ll-b-1) respectively (ll-b-2), (II-b-3) and (Il-fch4). 



40 



X 

II 1 

W-C-G 



HY -Alk-D 



X 

li 1 
W-C-Y -Alk-D 



(I-a-l> 



<II-b-l) 



(III-b-1) 
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\-C-G 1 + (III-b-1) 



X" 

2 H 
W-C-Y 

(II-b-2) 

(lower alkenyl)-G + (III-b-1) 
(II-b-3) 



X 

n i 

W-C-G 



(II-b-4) 



HN ) 
(III-b-2) 



(I-a-2) 

(lower alkenyD-^-AUc-D 
(I-a-3) 



X 
II 

W-C-N 




(I-a-4) 



G 1 having the previously defined meaning of G and, where G 1 is connected to >C=X .it may also re P"*ent _a 
lower alkyloxy. a lower alkylthio, an Ar*-oxy, an A^-thio, a lower alkylcarbonyloxy, or a lower 



5 



10 
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aHcy.oxyca^^ 
.adi^oS 

represented by Het' and said compounds being represented by ^ formula (l ^ oiperidine being 
x 

Vt-C-*hi + G-A1X-0 > (I - a_1) 

(II-c-1) (HI-c) 



(II-c-2) 

(lower alkenyD-Y^H ♦ (IH-c> ^ (1 -*" 3) 



(II-c-3) 
Het'H 

(II-c-4) 



CIII-c) > Het ' -Xlk-D 

(I-a-5) 



alkylcarbonohalidate, carbonyl chloride, or thiocarbonyl chlonde 

(«I-b-l) J /"X^ 

W WI^ - 0 * or ♦ >* orW - -C^£ 

<X nl aviation reactions are convenient -ducted in an 
an aromatic hydrocarbon, e.g., b «£ e "*' 
45 methanol, ethanol or 1-butanol; a **°™^£' 2 -% r °^°^ (DMF); /V./V-dimethylacetam.de 

dioxane. 1 ,V-oxybisethane or tet rahyd rofuran J'^^ppn^ base sudi as, for ewmtp^ 

(DMA); nitrobenzene; 1 - me *yl-2-pyrrol.d,none^ P ^ such ^ for , e , 

""ISe compound* of formula (II ean also b* prepared by tho cvdodaaolforlzatlon reacdon of an 
appropriate thiourea derivative of formula 
55 R 

/-4\ fi „i (iv) 



-NH-C C-HH-R 

W • 2 *J_3 V? 
50 A ' R A — A ^ 



said r^od^lfur^oo reacUor, re., be * ^^"SSS 
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reaction of (IV) with an appropriate metal oxide or salt in an appropriate solvent according to art-known 
procedures. For example, the compounds of formula (I) can easily be prepared by the reaction of OV) witn 
an appropriate Hg(ll) or Pb(ll) oxide or salt such as, for example HgO, HgCI 2 , HgfOAc)* PbO or Pb(OAc) 2 . in 
certain instances it may be appropriate to supplement the reaction mixture with a small amount of sulfur. 

5 Even so methanediimines, especially /V^V-methanetetraylbis[cyclohexanamine] may be used as 
cyclodesulfurizing agents. . c 

The compounds of formula (I), wherein L is a radical of formula (b-1), wherein Y is NH and X is O or b, 
said X being represented by X 1 , and wherein W is a radical of formula (c-1-c), said compounds being 
represented by the formula (l-b-1 ), can generally be prepared by reacting an isocyanate or isothiocyanate of 

to formula (VI) with a reagent of formula (V): 

f 

W 1 - Z 1 -H + X^C-N-Alk-D v. W 1 -2 1 -C-NH-A1X-D 



15 



30 



55 



60 



(V) (VI) (I-b-1) 



The compounds of formula (I), wherein L is a radical of formula (b-1), wherein Y is other than a direct 
bond, said Y being Y 1 , X is X 1 , and wherein W is a radical of formula (c-1-c), wherein Z 1 is NH, said 
compounds being represented by the formula (l-b-2), or the compounds of formula (I), wherein L is a 
20 radical of formula (b-2), wherein X is X 1 , and wherein Wis a radical of formula (c-1-c), wherein T is NH,said 
compounds being represented by the formula (l-b-3), can be prepared by reacting an isocyanate or 
isothiocyanate of formula (VII) with an intermediate of formula (IH-b-1), respectively (lll-b-2). 

x 1 

25 ii i i M i 

W -H=C=X A + Hx -Alk-D ^ W -NH-C-Y -A1X-D 



(VII) (III -b-1) (I-b-2) 

.1 



(VII) 



HN ) „ W -NH-C-N ) 



35 2 n 2 n 

(III-b-2) (I-b-3) 

The reaction of (V) with (VI), of (VII) with (lll-b-1 ) or (lll-b-2) is generally conducted in a suitable reaction- 
40 inert solvent such as, for example, an ether, e.g., tetrahydrofuran. Elevated temperatures may be suitable 

to enhance the rate of the reaction. When W 1 is hydrogen, the reaction is conducted in aqueous medium 

containing an appropriate acid, such as, for example, acetic acid. 

The compounds of formula (I) wherein L is a radical of formula (b-1), wherein Y is Y 1 and X is X f and 

wherein W is other than a radical of formula (c-1-c), said W being represented by W 3 , and said compounds 
45 being represented by the formula (l-c-1 ), and the compounds of formula (I), wherein L is a radical of formula 

(b-2), wherein X is X 1 and W is W 3 , said compounds being represented by the formula (l-c-2), may be 

prepared by reacting an intermediate of formula (III-b-1) respectively (lll-b-2) with as reagent of formula 

(VIII). 

so X 1 X 1 

3 II 3 H 1 

W -C-OH + (III-b-1) ^ W -C-Y -Alk-D 



(VIII) 



(VIII) 




(I-c-2) 

65 The reaction of (lll-b-1 ) or (lll-b-2) with (VIII) may generally be conducted following art-known esterification- 



7 
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10 



Ml c M 

The compounds of formu,a ™ e ™ n J^ "J T' als0 be prepared by reacting an appropnate 



together. 



I^-lower alkenediyl-H + (Ill-a) > I^-Alk-D t 1 ^* 

w (IX) 

l. I. s.lec»d so. M > fcm. coined v*h Ate . . ^ - .onnula M M <".. M). M » 
con.po.nds o, ,o„n Ul a (I). wherein L is . radical S^CSS^^^^ 

R 18 -tO + H 2 C ° + (m ' a, ^R 18 -tJ 
(X) ^ 
wherein R« is a previously described "A*^* "f J J|™ n ^ng. n y fe y1 |d 

The compounds of «^ <^££" L-5 ■ O £j!o£55 of formula (1-eK wherein R» is a 

?) and (Ue 2) and £ e intermediates of formula (X-a), (X-b>, (X-c) and (X-d>, the 



20 



30 



40 



-(lower alkyl) j|- Alk-D 

radical will further be represented by the symbol D 1 . 



« ^Z-CH -G + H-Y^D 1 . J* ^ Z - C s H 2s- y1 - d1 



14 ^T " S2S 




R 

(XI -a) 



(X-a) (X-e-1) 



50 



N _.Z-C H -Y 1 H + G-D 1 . (I-e-D 




r 14 ^ :n 

(Xl-bJ CX-b) 



60 



R 14 



H^^G + HZ 1 -C g H 2s -Y-D 1 
(XI-c) (X-c) (I - e " 2) 



8 



15 



20 



25 
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+ G-C H -Y-D 1 ^ (I-e-2) 

• ^ ^ s 2s ^ 



K 14 



(Xl-d) (X-d) 



The compounds of formula (I), wherein L is a radical of formula (b-3), wherein Y a is other than a direct 
io bond, said V being represented by Y a_1 , and said compounds by the formula (l-f-1), or wherein L is a 
* radical of formula (b-4) Wherein T is a radical of formula (c-3-a) or (c-3-b). said compounds being 
represented by the formula (l-f-2), respectively (l-f-3). can be prepared by reacting an intermediate ot 
formula (Xll-a), respectively (Xll-b) and (Xll-c), with a reagent of formula (Xlll-a), respectively (XJIH» ana 



(Xlll-c) 

x a x x a 



55 



60 



(XUI-a) (Xll-a) (I-f-1) 



(XUI-b) (Xll-b) (X-f-2) 



30 R 7 -S0 2 -G 1 + HNR^T^Alk-D ^ R^SC^-NR* ^J-AlX-D 

(XIII-c) (XII-c) (I-f-3) 

35 The reaction of the compounds of formulae (XI) with the compounds of formulae (X), and those of formulae 
(XIII) with those of formulae (XIII) is conveniently conducted following the same procedures as described 
hereinabove for the synthesis from (I) starting from (II) and (III). m 

The compounds of formula (I), wherein L is a radical of formula (b-3), wherein X a is O or S, said X 
being X a ~\ and wherein Y* is Y 3 " 1 , and wherein W 2 is a radical of formula (c-2-a), wherein Z 1 is NH, said 

40 compounds being represented by the formula (l-g-1), and the compounds of formula (I), wherein L is a 
radical of formula (b-4), wherein T is a radical of formula (c-3-a), wherein X is Z 1 and Z is NH, said 
compounds being represented by the formula (l-g-2), can be prepared by reacting a reagent of formula 
(XlV-a) respectively (XlV-b) with an intermediate of formula (Xll-a) respectivley (Xll-b). 

45 x x 3 " 1 x 



A A *» 



so (Xiv-a) (Xll-a) (I-g-l> 

1 



X 



R 6. NsC=sX l + Hy 2 _^Z^, Alk , D _^ R 6 -NH-C-Y 2 ^^-Alk-D 

(XlV-b) (Xll-b) (I-g-2) 

The reaction of the compounds of formula (XIV) with those of formula (XII) can ^"Y 6 " 5 ?^ b ® 
conducted following the same procedures as described hereinabove for the reaction of (V) with (VI), and 
(VII) with (lll-b-1) or (lll-b-2). - 

The compounds of formula (I) can also be converted into each other following art-known procedures ot 
functional grouptransformation. Some examples will be cited hereinafter. 

The compounds of formula (I) having a nitro substituent can be converted into their corresponding 



9 
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amines by stirring and. if desired, heating the ^^SSST^ ^^^^^ 

e % m aS h rrn°s r SSLd on ary, groups ^"^^^35=4^^ 
hvdrogenolysis procedures. i.e. by stirring and. if dwidj JJ^^SJt" g ..palladium-on-charcoal 

sofvX^ « • ^ *f* 

and the like catalysts. Said halo atoms may also M iipw wo y , no , or thjoaicohol or. 

substituent by reacting the startmg B h «^Xor Jn^Jrlate Scohol or thioalcohol in a suitable 
preferably, an alkali- or earth alk jhne me tel salt ori n WW™^ alcoho , orthjo , group s by 

ssfnf a acid,c - ueous medium *** as - for 

CMS SSS»»HSH^ SS2£ NR 18 , wherein 8 * the 
The compounds of formula (I), ~ n ^|^W^rein X is O or S and R" is lower alkylammo. or 

SS?S?»«-- with an appropriate !socyanate or 

'^TnTcoCounds of formula (I) wherein L is a radical of formula 

(lower alkyl-OJr-CH-CHi-NH-C-NH-Alk- 



N — CN 



30 



35 



may be converted into compounds of formula <»> wherein L is a radical of formula 



-Mk- 



50 



55 



by reacting the former compounds with an appropriate acid in the presence of a suitable solvent, e.g.. 
^nalloftheforegoingandinmefollowingpr^ 

reaction mixture and, if necessary further ^*a«ording tc be y convert ed to their 
The compounds of formula (I) have basic PWP^ 8 " d ^^S appropriate acids, such as. for 
therapeutically active non-toxic acid ^^^^X^i^^^^^^ 
example, inorganic acids such « ^SSSESSTS uch aMor example, acetic, propanoic, hydroxyacettc, 
acid, nitric acid or phosphoric acid; s " c " S' ne dioic f butanedioic. <Z)-2-butenedioic, »E)-2- 

treatment with alkali into the free ^ form. foregoing preparations are known compounds 

A number of * te ™ ed,a *^ of preparing said or similar compounds. A 



,a-c c-mh-r 1 (xv) 

-5?A —A 



60 



65 



10 



20 
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(XVI) 



A A 



The elimination of the protective group P in (XVI) may generally be carried out following art-known 
10 procedures such as, for example, by hydrolysis in alkaline or acidic aqueous medium. 

The intermediates of formula (lll-b-1) and (lll-c) may be derived from the corresponding Intermediates 

of formula (lll-a) by reacting the latter with a suitable reagent following art-known IM-alkylating procedures. 

For example, intermediates of formula (lll-b-1) wherein HY 1 — Alk— represents a radical of formula 

H 2 N — CH 2 — Alk' — , (lll-b-1 -a), can also be prepared by reacting an intermediate of formula (Itt-a) with a 
is nitrile of formula (XVII) following art-known N-alkylating procedures and subsequently converting the thus 

obtained nitrile (XVIII) into the corresponding amine (lll-b-1-a) following art-known nitrile to amine 

reducing procedures, e.g., by cataiytically hydrogenating procedures. 



<III-a) + NC-AUc'-G H-alkylation HC _ Alk t_ 0 

reaction 

(XVII) (XVIII) 

nitrile to amine H N -CH -Alk'-D (III-b-1-a) 

25 reduction reaction^ 

In (XVII), (XVIII) and (lll-b-1 -a) Alk' has the same meaning as Alk provided that one methylene function is 
missing. 

30 The intermediates of formula (lll-b-1) wherein HY 1 — Alk— represents a radical of formula 

HY 1 — CH 2 — CH 2 — , (lll-b-1-b), may also be prepared by the reaction of (lll-a) with a reagent of formula (XIX) 
by stirring and, if desired, heating the reactants together in a suitable solvent 

CH CH + (lll-a) ^ ff^-CH^-CH -D 

35 v£ 2 •> 2 2 

Y 

(XIX) CIII-b-1-b) 

40 The intermediates of formula (lll-b-1) may be converted into an intermediate of formula (lll-c) by 

converting the function HY 1 into an appropriate leaving group, e.g., where Y 1 is O, said intermediates being 
represented by the formula (l-b-1-c) by converting a hydroxy function into a chloro atom, with thionyl 
chloride or phosphoryl chloride. 

45 CA n conversion of -OH into 

HO-Alk-D ( iii- c ) 

leaving group 
(III-b-1-c) * 

so The intermediates of formula (lll-b-1-a) may also be derived from an appropriate corresponding 

carbonyl-oxidated form by reacting said carbonyl-oxidated form with hydroxylamine and reducing the thus 
obtained oxime following art-known methods, e.g., catalytic hydrogenation and the like reducing methods. 

The intermediates of formula (lll-b-1) or (lll-b-2) may also be prepared by reacting a reagent containing 
both a protected Y 1 or NH function and a carbonyl function, by reacting said reagent with (lll-a) and 

55 reducing the thus obtained intermediate following art-known procedures, e.g. catalytic hydrogenation, 
followed by an elimination reaction of the group protecting Y 1 . For example, the intermediates of formula 
(lll-b-2), wherein D is substituted by a 4-piperidinyl radical, said compounds being represented by the 
formula (lll-b-2-a), can be prepared by reacting a reagent of formula (XX) with (lll-a) followed by an 
appropriate reduction, and subsequently eliminating the protective group P as described hereinabove: 

60 
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removal of y hn^ ^-D (XH-b-2-a) 



(XXI) 



10 



15 



20 



25 



The intermediates of formu.a M can convenient V be ^ 
compounds of formula (lll-b-1-a) into, an «Wjnrtoo ^"^^^^ ^carbonochloridate. 
procedures, for example by reac^ 

The intermediates of formula (X-a) can be conyerteo i i nro_ nw formula (Xs;) wherein Y is other 
conversion of the group into a '^XTrS^ appropriate reagent; 

th6Z ;?i=eSa^^ 

U.S. Patent No. 4,219.659. , |XV | ..^n n= is hydrogen. (XV-e). nw to 

p,ep£e%t" I^SKSS^fc* w*r .„ aromadc resgenroHomrute IK» 



a) of (XXIII-b). 

R 

(XV) 



-<!>5 * ~*W 

R 

(XXIII-a) 

(XXII-a) 
R 



} v (XV-a) 

* (XXII-b) (XIIH-b) 

Coring one o,*. n^cOonsth. ™-«^**?%Z^£^t^Z^^ 

aoplfcation of art-known procedures. D^r^sonwa nwy ^"^TiS^J distribution, and 

* e stereocnenticaHy isomeric torn. ,. trio compounds o, tart. «) ate n,tur.»y ln»ndod . be 
emb ^C5Cn*%T fo P n T ,r.Vh n rS m ino entagonisde p-opome. and sonts «*» compound, o. 
formula III nave also serotonin-entagonistic properties. 
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The useful anihistaminic properties of the compounds of formula (I) are demonstrated in the following 
test procedure. 

Protection of rats from compound 48/80-induced lethality. 

5 Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-/v- 

methylbenzeneethanamine and formaldehyde has been described as a potent histamine releasing agent 
(Int. Arch. Allergy), 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory ^"^pse 
appears to be a simple way of evaluating quantitatively the antihistaminic activity of test compounds. Male 
rats of an inbred Wistar strain, weighing 240—260 g were used in the experiment After °^ ern . | 9»* t 

to starvation the rats were transferred to conditioned laboratories (temp. = 21±1°C, relative hu ™ dl jY 
= 65+5%). The rats were treated subcutaneously or orally with a test compound or with a OT,ven ^?7 l 
solution, 0.9%). One hour after treatment there was injected intravenously compound 48/80, freshly 
dissolved in water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherem 
250 solvent-treated animals were injected with the standard dose of compound 48/80, not more than 2.8 /o 

is of the animals survived after 4 hours. Survival after 4 hours is therefore considered to be a safe criterion of 
a protective effect of drug administration. 

The EDso-values of the compounds of formula (I) are listed in table 1. Said EDgo-values are the values in 
mg/kg body weight at which the tested compounds protect 50% of the tested animals against compound 
48/80-induced lethality. . 

20 The compounds listed in table 1 are given for the purpose of exemplifying the useful pharmacological 

activities of all the compounds within the scope of formula (I). 
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In view of their antihistaminic properties, the compounds of formula (I) and their acid-addition salts are 
very useful in the treatment of allergic diseases such as, for examples, allergic rhinitis, anergic 
conjunctivities, chronic urticaria or allergic astma. 

In view of their useful antihistaminic properties, the subject compounds may be formulated imo 
various pharmaceutical forms for administration purposes. . 

To prepare the pharmaceutical compositions of this invention, an effective amount of the P a ™~J ,ar 
compound, in base or acid-addition salt form, as the active ingredient is combined in intimate a^™ 1 *™"* 
with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending on 
the form of preparation desired for administration. f 

These pharmaceutical compositions are desirably in unitary dosage form suitable, preferaDiy, tot 
administration orally, rectally or by parenteral injection. For example, in preparing the compositions in oral 
dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils and alcohols in the case of oral liquid preparations such as suspensions, syrups, el,x ""™ 
solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders or disintegrating agents in 
15 the case of powders, pills, capsules and tablets. . 
Because of their ease in administration, tablets and capsules represent the most advantageous ora 
dosage unit form, in which case solid pharmaceutical carriers are obviously employed. For P ar ®?^ 1 
compositions, the carrier will usually comprise sterile water, at least in large part, though other ingreaien^, 
for example, to aid solubility, may be included. Injectable solutions, for example, may be prepared in wnicn 
20 the carrier comprises saline solution, glucose solution or a mixture of saline and glucose solution. 
Injectable suspensions may also be prepared in which case appropriate liquid carriers or suspenaing 
agents may be employed. , f 

Acid addition salts of (I) due to their increased water solubility over the corresponding base form, are 
obviously more suitable in the preparation of aqueous compositions. 
& It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 

unit form of ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit ^ nte J££ 9 a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect .in 
association with the required pharmaceutical carrier. Examples of such dosage unit forms are taoiers 
30 (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or 
suspensions, teaspoonfuls or tablespoonfuls, and segregated multiples thereof. 

The present invention is also related with a method of preparing a medicament for treating anergic 
diseases in warm-blooded animals suffering from said allergic diseases suitable for ad f m,n ^ e ""9 ®" 
effective anti-allergic amount of a compound of formula (I) or a pharmaceutic lly acceptable acid addition 
35 salt thereof. _ 

Suitable doses administered daily to subjects are varying from 0.1 to 110 mg, more preferably from 1 

t0 5 The 9 following examples are intended to illustrate the scope of the present invention. Unless otherwise 
stated all parts therein are by weight. 

EXAMPLES 

A. Preparation of Intermediates: 

Example 1 m f 

A mixture of 90 parts of 4-chloro-3-nitropyridine, 71 parts of 4-fluorobenzenemethanamine, 63 parts or 

sodium carbonate and 900 parts of /V,/V-dimethylacetamide was stirred for 1 hour at 50°C. Water was added 

and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and eva ^ rat ®°: 

The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 106 parrs 

(75%) of /V-[<4-fluorophneyl)methyl]-3-nitro-4-pyridinamine; mp. 136.8°C (intermediate 1). 

In a similar manner there were also prepared: 

so /\/M(4-fluorophenyl)memyl]-2,3-pyridinediamine as a residue (2); 

A/-[(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine, 1-oxide (3); 2-nitro-A/-(2-thienylmethyl>- 

benzenamine (4); m ■ • . ^u w i\_o 

/V-(3-nitro)-2-pyridinyl)-2-pyridinemethanamine; mp. 113.6°C (5); and 3-nitro-/V-(2-th»enYlmetnyl)-z- 

pyridinamine; mp. 100°C (6). 

55 

Example 2 . 
To a stirred and cooled (0°C) solution of 8.7 parts of /V-[(4-fluorophenyl)methyl]-4-nitro-3-pyndinamine, 
1-oxide and 150 parts of trichloromethane was added dropwise a solution of 10.2 parts of phosphor 
trichloride in 75 parts of trichloromethane. Upon completion, the mixture was allowed to reach room 
60 temperature and stirring was continued for 1 hour at reflux temperature. The reaction mixture was c oo |e £ 
and the solvent was evaporated. The residue was stirred in trichloromethane. The product was filtered cm 
and dried, yielding 9 parts of A/-t(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine monohydrochlonde (7). 

Example 3 

65 A mixture of 11 parts of yv-[(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine monohydrochlonde, 2 parts 
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of a solution of thiophene in ethane, 4% ^ ^^^<^^^^ 
hydrogenated at normal pressure and av ^tJJJJ XT whole was warmed and the catalyst was 
5%. After the calculated amount of M">9«n , was ^ken up, tne £ ^ ^ idue was heated 

filtered off. k was washed ^"^^^ dried, yielding 6.5 parts (58%) of 

Nn(4-fluorophenyl)methyll-3,4-pyrid.ned.am.ne; mp. 163.TC (10). 
» NM2^hienylmethYlH.2*enzenediamineni): cm) . 
NM2-pyridinylmethyl)-2,3-pyridined.arn.ne; mp.134.yc 12), 
N 2 -(2-thlenylmethyl)-2>pyridinediamine; mp. 92.1 c ,13|. 

To a stirred and coo.ed mixture of 4 
successively 7.9 parts of carbon JLV^SiSm Sstlmperature.Then there were added 

temperature below 10°C. Stirring was contmued I for 30 J^^SSon: temp, rises to about 35°C). Upon 
dropwise 10.9 parts of ethyl "^^"^J^SS^^^mbL™ was cooled and the produrt 

rfe^S^natil^peridine^rboKylate as a res,due (14). 

A mixture of 84.7 parts of ethyl 
fluorophenylHnemyll : 3.4-pyridined,ammean^^ 

XSfofeMl^ 

pipe ?;S usina equiva,ent amounts of 1,16 appropriate materia ' s ' 

P5P 1fh^^ 

^yTStSS 
as a residue (22). 

In a similar manner there were P™^.^ lami „ 0 M.p,p e Hclineear1><»ylete; mp. 13S.IFC (24); 

^'^tM^dorophen*^^^^ 
*e£?£^ 

dlhydroc*loride.monohydrare: mp. '?*Sol-2-vllaminol-1-pipert<lln« ! art><»c»lat.; mp. 14S.7-C I28I: 

,41 S1!ilMt,m.ny,m^^ 
residue (30). 
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Example 7 , , . 

A mixture of 14.5 parts of ethyl ^(l/y-benrimidazol-a-ylaminohl-piperidineMrboxyla^ « ^ was 
(chloromethyl)pyrazine. 10.5 parts of sodium carbonate and 135 parts o ^^^^^^^ 
stirred and heated for 3 hours at BOX. The whole was further stirred overnight at 70°C. The re^onmwture 
was cooled and poured onto water. The product was extracted with 4-methyl-2-pentanone.The ©dract .was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica 9* "*ng a 
mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fraf ons were J*>»**« 
and the eluent was evaporated. The residue was converted into the hydrobrom.de salt in WJ^J 
salt was filtered off and dried, yielding 8.7 parts (32%) of ethyl 4.l[M2-pyraz.n^ethyl)-1W-benz.m,dazol-2 
yl]amino]-1-piperidinecarboxylate dihydrobromide. monohydrate; mp. 178.5— 179.3"U \siu 

In a similar manner there were also prepared: ~p ioo\. 

ethyl 4-[(1-(4-miazolylmethyl)-1//-benzimidazol-2-yl]amino]-1-piper.d.necarboxylate; mp. 

ethyl 4-([1-(3-pyridinylmethyl)-1«-benzimidazol-2-yl]aminoM-pipendinecarboxylate; mp. 191.4 c 

ethyl 4-l[1-[(2-pyridinyl)methylM//-benzimidazol-2-yl]aminoJ-1-piperidinecarboxylate; mp. 161.5°C 

(34). 

Example 8 , . , 

A mixture of 50 parts of ethyl 4-[[3-(2-furanylmethyl)^-imidazo[4.5-^ 
piperidinecarboxylate. 50 parts of potassium hydroxide. 400 parts of 2-propanol and 20 drops * water was 
birred and refluxed for about 5 hours. The reaction mixture was evaporated and water was added to the 
residue. The product was extracted twice with 4-methyl-2-pentanone. The combined extracte were dnea 
filtered and evaporated. The solid residue was stirred in 1 l^oxybisethane. The product- mnu ^red^and 
dried, yielding 34 parts (85%) of 3-(2-furanylmethyl)-/V-(4-piperidinyl)-3/y-imidazo[4,5-blpyndin-2-amine, 

mp. 159.0°C (35). 

In the similar manner there were also prepared: 

1-(2-furanylmethyl)-/V-(4-piperidinyl)-1//-benzimidazol-2-amine; mp. 211.0 C (36); 
/V-(4-piperidinyl)-1-(2-thienylmethYl)-1//-benzimidazol-2-amine (37); and 

A/-(4-piperidinyl)-3-(2-thienylmethyl)-3«-imidazo(4>blpyridin-2-amine; mp. 189.6— 193.5°C 13U|. 

Example 9 

A mixture of 23.8 parts of ethyl 44[3-[(4-ftuorophenyl)methyl]-3/f-imidazo[4,5H:lpyrid^ 
piperidine carboxylate and 275 parts of a hydrobromic acid solution 48% in water wa = stirred overnight at 
SOX. The reaction mixture was evaporated and the residue was crystallized from ethanol, yielding 14./ 
parts (48%) of 3-[(4-fluorophenyl)methyl]-/V-(4-piperidinyl)-3H-imidazo[4,5-clpynd.n-2-amine dihydro- 
bromide monohydrate; mp. 291 .6°C (39). 

In a similar manner there were also prepared: ... , . . . 

1-{(4-fluorophenyl)methyl)-/V-(4-piperidinyl)-1 H-imidazo[4,5-b]pyridin-2-amine dihydrobromide, mp. 

+ 3 ^^f!u?rophenyl)methyl)-A/^4-piperldinyl)-1/y-imidazo[4^-c]pyridin-2-amine dihydrobromide; mp. + 
279 4°C (41)* 

'/V-{4-piperidinyl)-1-(4-thiazoJylmethyl)-lW-benzimidazol-2-amine dihydrobromide monohydrate; mp. 
223 5°C (42)" 

"/V-(4-piperidinyl)-H2-pyrazinylmethyl)-1//-benzimidazol-2-aminetrihydrobromide; (43); 

/V-(4-piperidinyl)-1-(3-pyridinylmethyl)-1«-benzimidazol-2-amine trihydrobromide; mp. >«*ru v**i. 
/V-(4-piperidinyl)-3-{2-pyridinylmethyl)-3«-imidazo[4,5-b]pyridih-2-aminetrihydrobromide; mp. 

265 wS4Se a ridinyl)-1-[(2-pyridinyl)methyl]-1 W-benzimidazol-2-amine trihydrobromide; mp. 295.9*0 (46); 

A mixture of 8.62 parts of 2-chloroacetonitrle! 37 P parts of ^+frans;-1-[(4-fluorophenyl)me^yll^ 
methyl-4-piperidinyl)-1/y-benzimidazol-2-amine, 15.9 parts of sodium carbonate and 270 parte 101 W 
dimethylformamide was stirred for 2 hours at 40»C. The reaction mixture was poured °«°^'* n ° 
product was extracted twice with 4-methyl-2-pentanone. The combined organic layers were dned, fliterea 
and evaporated. The residue was crystallized from 1,1'-oxybisethane. The product J^ed off and 
dried, yielding 25.1 parts (57%) of rc/ S +f/a/7S^[[1-[(4-fluorophenyl)methyl]-1H-benzim.dazol-2-yl]amino] 

3-methyl-1-piperidineacetonitrile; mp. 150.1°C (47). 

In a similar manner there were also prepared: . . 

4-f[1-f(2-furanyl)methyl]-1«-benzimidazol-2-yl]amino)-1-piperidine-acetonitrile; mp. 194.4 u toei. ana 
4-[l3-[(4-fluorophenyl)methyl)l-3W-imidazO[4,5-b]pyridin-2-yllaminol-1-piperidineacetonitnle;mp. 

183.7°C(49). 

Example 11 „ , , 

A mixture of 15 parts of 4-[[3-[<4-fluorophenyl)methyl]-3/«midazo 
piperidineacetonitrile and 400 parts of methanol saturated with ammonia was hydrogenated at normal 
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prassur. aod « room tampa^r, w»h 3 %£«%%%«^?Z£X"^« 
hydrogen was takan up. the ratalya was "^.^S^^ySng & pans I6S%> of 

In a similar mannerftere wara: also ^~i^. wl-nl i m | (to> |-2^ m ln.; rop. IKUTCISI); , , 

amine; mp. 132.2X (52). Example 12 «, «. 

benzimidazol-2-amine and 400 parts of methanol W ^'"®°L™? -rh! Vesidue was purified by column 
ST'for 4 hours at «fC. The reacjjo „ „ ^urewas ^^^l saturated wW. 
chromatography over silica gel ^ " ™ collected and the eluent was evaporated 

ammonia, (95:5 by volume) as ^^X^^S^Sne and 2,2^xybispropane^d.ng 15 



35 



To2partsofaso.utiono f2 ^ 
1-piperidinecarboxylate, 25 parts of ^^^^^^ pressure and at room temperature with 
and 200 parts of methanol. The whole ^^^^J!SZSnSrit of hydrogen was taken up, the 
1 parts Si p.atinum-on-charcoa» ^Iyst 5%. After ^^^S£m was" purified by column 
catalyst was filtered off and the filtrate was ^ v ^° r ^~' d methanol (90:10 by volume) as 

chromatography over silica gel ™^™??J^^£££. ^residue was converted into 
eluent. The pure fractions were »'^ a ^ filtered off and dried, yielding 13* 

dihvdrochloride.monohydrate; mp. 260°C ^ amounts of the appropriate starting materials, 

benzimidazol-2-amine; mp. 17-WC (55). ^ ^ ^ 

2-ylH1,4'-bipiperidinel-4-amine as a residue (56). 



40 



b £iperidH^^^^ 



To a stirred and hot (50°C> mixture of ^^^l^^^^^^^X 
W. AWimethylformamide was added dropw.se a solubon of 9.4 parts of *V HWJJh JJ» JPH ^ ^ 

i^mff ass r s 

fetaa^aSaafWffiff^ 

bSmiteol-2-yll.miool-l-piporidiovllalhvllbaniarnioe; mp. 171.7 C (58). 
piperidinyl]ethyl]benzenamide monohydrate; mp. 139.8-C (W). 

To a birred soiodon of 3 ^^^^^^X^^S^ £^ 
trichloromethane were added dropwise S_ P*^ J? re wasco oled. The precipitated product was 

CrTo^-r^^^ 

pyrimidinedione; mp. 170°C (60). 



so 



60 



65 
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B. Preparation of Final Compounds: 

Example 18 



A mixture of 1.6 parts of 1^hioro-2-(ethenyloxy)ethane, 73 parts of 1-(4-fluorophenylmethyl)-|V-(4- 
piperidinyi)-1/y-benamidazol-2-amine dihydrobromide, 3.1 parts of sodium carbonate, 0.1 parts _ot 
potassium iodide and 135 parts of M/V-dimethylformamide was stirred and heated ovemightat 7iru. i ne 
reaction mixture was poured onto water and the product was extracted with 4-methyl-2-pentanone. ne 
extract was dried, filtered and evaporated. The residue was purified by column chromatography over silica 
gel using a mixture of trichloromethane and methanol, saturated with ammonia, (96:4 by volumej as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized Trom 
acetonitrile, yielding 1.9 parts (32%) of /V-[1-[2-(ethenyloxy)ethyl]-^piperidinyl]-1-(4-fluorophenylmethYi)- 
1/y-benzimidazol-2-amine; mp. 138.5°C (compound 1). 

In a similar manner there were also prepared: _ ^ . 

1-[(4-fIuorophenyl)methyl]-/V-[1-[2^ 
amine; mp.186.8°C (compound 2); . . _ lMMrSrf5ri ? 

H(4-fluorophenyl)methyl]-/V4^^ 
amine; mp. 184.5°C (compound 3); . nlt . . . r _ _ . . 9 

3-[{4~fluorophenyl)methyl]-/V-[H2^4-meto^ 
amine (E)-2-butenedioate (1 :2); mp. 202.8°C (compound 4); 

3-[2-[4-[Il4(4.fluorophenyl)methyl]-1//-benzimidazol-2-yl]aminol-1-piperidinyn 

pyrimidinedione; mp. 245.8°C (compound 5); « o 

3-[2-[4^[1-(44hiazolylmethtf^ 
one dihydrochloride-sesquihydrate; mp. 187.2°C (compound 6); 

3-{2-[4~[[3-(2-pyridinylmethyl)-3tf-imidazo[^^^ 
benzopyran-2-one trihydrochloride.dihydrate; mp. 190.6°C (compound 7); 

3-UW[1-(2-thienylmethyO-^ 
mp.167.6°C (compound 8); , . n . n 0 __ _ . wrM 0 

3-[2-[4-[[H(2-pyridinylmethyl)-1 
one dihydrochloride.dihydrate; mp. 185.1°C (compound 9); u 9 

3.[2-[4-l[H3-pyridinylmethyO 
one monohydrate; mp. 147.3°C (compound 10); , — , , i_ _ o_««*. 

3-[2-[4-[[H24hienylmethylM//4)enzimidazol-2-yl]am 
mp. 164.6°C (compound 11) 

Example 19 

A mixture of 3.8 parts of 3-(2-bromoethyl)-2//-1-benzopyran-2-one, 7.3 parts of l4(4-fluorophenyl)- 
methyl]-/V-(4-piperidinyl)-1A/-benzjmidazol-2-amine dihydrobromide, 4.8 parts of sodium caiftonate and 
135 parts of /V,/V,-dimethyrformamide was stirred and heated overnight at 70°C. The reaction ™^ r ® wa * 
poured onto water. The product was extracted with trichloromethane. The extract was dried, filtered ana 
evaporated. The residue was purified by column-chromatography over silica gel using a mixture ot 
trichloromethane and methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitnle, yielding i^o 
parts (21.5%) of 3-[244-[[1-[(4-fluoro phenyl )me^ 
1-benzopyran-2-one; mp. 168.4°C (compound 12). 

In a similar manner there was also prepared: . . . 0 mn 

N41-[2-(4-methoxyphenyl)ethyl^^ mp ' 

i27 *isSiri p -?2 u -S^ 

monohydrate; mp. 133.2°C (compound 14); 

3-[2-[4-[[3-(2-furanylmethyl-3/y-im^ 
benzopyran-2-one;mp.171.5°C (compound 15); and _ 

3-[2-[4-[[3-[(4-fluorophenyl)^^ 
benzopyran-2-one monohydrate; mp. 167.1°C (compound 16). 

Example 20 

A mixture of 4.7 parts of 1-(2-chloroethyl)-4-methoxybenzene, 14 parts of /V-(4-pipendinyiH-l«- 
thiazolylmethylMtt-benzimidazol-2-amine dihydrobromide.monohydrate, 15 parts of sodium ^ojiate, 
0.3 parts of sodium iodide and 90 parts of /V,/V-dimethylacetamide was stirred overnight at 80^. water was 
added and the product was extracted with 4-methyl-2-pentanone. The extract was dried, fi, * ere ° 
evaporated. The oily residue was converted into the hydrobromide salt in ethanol. The salt was ™™ e * OTT 
and dried, yielding 9 parts of yV-[1^2.(4-methoxyphenyl)ethyll^piperidinyl]-1-(4-thiazolyl)methyl-l«-Denz. 

imidazol-2-arnine dihydrobromide. dihydrate; mp. 239.2°C (compound 17). 

Example 21 , 
To a stirred mixture of 4 parts of yV-[1.(4-fluorophenylmethyl)-1/y-benzimidazol-2-y!]-[1,4'-bipipenainei- 
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10 



15 



20 



25 



famine. 1 part of M/V-diethy.ethanamine and 91 parte 

of 1 6 parts of 4-fluorobenzoyl chloride in 39 V^^SSTS continued for one hour at room 
temperature rises from 28"C to 30X. Upon complex » "JSJ^TJS, chromatography^ * 
temperature. The reaction "^J^jJgJJ (4*45? I b™ olume) as eiuent. The P"-^* 0 !? 

carboxamide; mp. 176.6"C (compound 19). 

A mixture of 1.64 parts of *^^5£SsS l^tT^S^^t 
fluoropSm^^ poured into 

parts of /V,AWimethylformamide was stirred overnight drjed fl , tered and evaporated, 

water. The product was extracted ^^^^^^^Sa^ a mixture of trichloromettane 
The residue was purified by column ^^ffi pure fractions were collected and 
and methanol, saturated with ammonia. ejas^ eiuem. p duct ^ fihere d off and 

?he eiuent was evapo^.^ 

A mixture of 1.9 parts of 
DiDeridinYll-3-l(4-fluorophenyl)mewyl-3WMmrt^^ residue was 

Kd for 2 hours at room temperature^ The ^reaction ^ ^^Shyl tf^tm^^ 

^Ky.^ " 
30 172.2°C (compound 21). 

piperidinyllethyllcarbamimidothioate (compound 22). 

A mixture of 1.5 parts of /^ethy.^^ S£SiSfS^S& 
pipenXX purified by column 

overnightatroom temperature. ^^^^^^S^Z^ and methanol, saturated wrth 
chromatography over s.hca gel using i ™* ur * * ™ ™ ere ^ec-ed a nd the eiuent was evaporated, 
ammonia, (96:4 by volume) as eiuent. The P"^ T **™*™™.° fi|tered off a nd dried overnight at 110X, 
ThTresidue was crystallized from J^opanoLThe f^o^nylm^ 

S3ny.,^ 

A mixture of 1.6 parts of 
fluorophenyl)memyl]-1W-benzimidazol-2-ylJm,no^ evaporated. The residue was 

of 1-butanol was stirred and reflux ed J^*^ ^^reoftrichloromethane and methanol (93:7 

^Sno^i^Vfu^^^ 

, J^iSSffiSn. moUd.«e: m p. «B*C (compound 26>. 
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methylMW-benzimidazol-2-amme, 2.84 parte i o V I -th uocar Dony^ d i N . me thylmethanamine was 
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The whole was evaporated. The residue was purified by column chromatography oversilica gelusing i a 
mixture of trichloromethane and methanol (from 100:0 to 90:10 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was stirred in 2,2'-oxybispropane. The ^oduct 
3 Stored off and dried, yielding 2.3 parts (32.7%) of c*^^1-K4-fluoi^h^)maJ^ 
tenzimidazol-2-yl]aminol-3-methyl-1-piperidinyl]ethyll-/V',/V'-dimethylthiourea; mp. 126.7°C (compound 

Z7) - 

In a similar manner there was also prepared: 

/V-[2-[4-[[1-l(4-fluorophenyl)methyl-1/f-benrimidazol-2-yl]ammoJ-1-pipendinyl]ethyl]-4- 
morpholinecarbothioamide; mp. 191.6°C (compound 28). 

Example 27 

A mixture of 0.9 parts of piperidine, 4.1 parts of 1-(4-fluorophenylmethyl-/V4l-{2-isothiocyanatoeaiyl>- 
4-piperidinyl]-1/Abenzimidazol-2-amine and 135 parts of tetrahydrofuran was stirred for 2 .hours at room 
temperature. The reaction mixture was evaporated. The residue was purified by column chromatography 
over silica gel using a mixture of trichloromethane and methanol, saturated with ammonia, ist>.* noy 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from acetonitrile, yielding 1 part (20.2%) of /V-[244-[[1-t(4-fluoj ro phenyl)methyl-1^ 
benzimidazol-2-yl]amino]-1-piperidinyl]ethylM-piperidine-carbothioamide; mp. 175.6"C (compound a). 

Example 28 , • «w- 

A mixture of 3.75 parts of 3-amino-1-propanol, 20.5 parts of M4-fluorophenylmethyl^-lH^£'o- 
cyanatoethyl)-4-piperidinyl]-1//-benzimidazol-2-amine and 450 parts of tetrahydrofuran was stirred tor J 
hours at room temperature. The reaction mixture was evaporated. The residue was purified by 'column 
chromatography over silica gel using a mixture of trichloromethane and methanol, (96:4 by vnumar « 
eluent The pure fractions were collected and the eluent was evaporated. The residue was crystallized I trom 
acetonitrile, yielding 16 parts (64%) of A/42-[4-[[1-[(4-fluorophenyl)methyl-1//-benzimidazol-2-yl]amino}-1- 
piperidinyl]ethyll-/V'-(3-hydroxypropyl) thiourea monohydrate; mp. 124.6°C (compound 30). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 

there were also prepared: 

^[2-[4-[[1-[{4-fluorophenyi)methyl-1/f-benzimidazol-2-yl]aminol-1-pipendinyl]ethyl]-yv,/v- 

dimethylthiourea; mp. 159.7°C (compound 31. 

Af,/V-diethyl-/V'-[2-[4-{[1-{(4-fluorophenyl)methyl-1/y-benzimidazol-2-yl]amino]-1- 

piperidinyl]ethyl]thiourea; mp. 175.5°C (compound 32). 

/V'-t2-[4-l[1-[(4-fluorophenyl)methyl-1//-benzimidazol-2-ylIamino]-1-piperidinyl]ethyl]-/V -<Z- 

phenylethyl)thiourea (E)-2-butenedioate(1 :2); mp. 196.8°C (compound 33). 

/V-[2-[4-[[1 -[(4-fluorophenyl)methyl-1 /*-benzimidazol-2-yl]amino]-1- 
piperidinyllethyllhydrazinecarbothioamide monohydrate; mp. 183.8°C (compound 34). 

A mixture of 1.3 parts of 2-chloro-3-pyrWinTmine 2 , 9 4.1 parts of 1-{4-fluorophenylmethyl)^-l1-<2- 
isothiocyanatoethyl)-4-piperidiny1]-1/y-benzimidazol-2-amine and 80 parts of ethanol was stirred ana 
refluxed overnight. The reaction mixture was evaporated. Water and ammonia were added to the reaoue 
and the product was extracted with trichloromethane. The extract was dried, filtered and ^P 0 "? 160 - ' "*J 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane ana 
methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent wa « e y, a P°™~*JL"^ 
residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 1.4 parts ot emyi 
[244-tt1-t(4-fluorophenyl)memyll-1//-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]carbamothioate; mp. 

148.6°C (compound 35). 

Example 30 . . 

A mixture of 0.55 parts of isocyanatomethane, 4 parts of AMI -(4-fluorophenylmethyl)-1 W - Den . z,m ' a ?™ , ; 
2-yl]-l1,4'-bipiperidine]-4-amine, 80 parts of ethanol and 65 parts of dichloromethane was sx>rna tor a 
hours at room temperature. The reaction mixture was evaporated. The residue was purified by n^LUoyer 
silica gel using a mixture of trichloromethane, hexane and methanol, saturated with ammonia, 
by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from acetonitrile, yielding 1 part (25%) of 4-[[1-(4-fluorophenyl)memyl)-lW-benzimidazoi-^. 
ylamino]-/V-methyl-t1,4'-bipiperidine]-1'-carboxamide monohydrate; mp. 152.4X (compound 36). 

A mixture of 0.8 parts of isothiocyanSomethanV 4 parts of /V4t1^'-bipiperidin]^yl)-H(4- 
fluorophenyl)methyll-1W-benzimidazol-2-amine and 90 parts of tetrahydrofuran was stirred overn^niax 
room temperature. The reaction mixture was evaporated. The residue was purified oy coiumn 
chromatography over silica gel using a mixture of trichloromethane and methanol, 8aw ™ B °JJ"*V 
ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent ^ s ,. ev f P ° / ™ l f „ 
The residue was crystallized from acetonitrile, yielding 3.7 parts (77%) of 4-[[1-[<4-fluorophenyl)metnyi]-i«- 
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benzimidazo.-2.y.lam^^ mP - ^ 

w methoxyphenyiythiourea; mp. 165.9°C (compound 41). 

Toastirredmixtureon.^ 
anamine and 195 parts of dlchtorornethane .were ^SrTlSen wasadded a solution of 3.68 parts of 
and stirrinq was continued for 30 minutes at room temperature, ii J 8 "*™"* . 130 ^ of dichloro- 

methaneandmewholewasst.rredforlh^^ was ^ w column 

water. The organic phase was dned, filtered and ^°^f° m \TJ e and met hanol, saturated with 
chromatography over silica gel ^^SiSLSXS 3e5e5 and ^e eluert v«s evaporated, 
ammonia; (96:4 by volume) as eluent The pure fractions were^ coi en eu «. ^ ^ and dne d. 

To a «*■ and ».« ,b.,ow 
2.2 parts of /V,/V-diethylethanamine and 225 parts of ^hjoro^ completion, stirring was 

Part's of methyl camonochloridatt jh .75, parte ^SgS^^dSS^^^^J^ 
continued for 30 minutes at room temperature. This ^.T'C^u^u^ 
solution of 6.6 parts of mixture was 

amine in 75 parts of trichloromethane ai : 5 iC The whole J£ «™° successively with water, a sodium 
allowed to reach room temperature. ™*^° n ™£™Z a *^™as dried, filtered and evaporated. The 
hydroxide solution in 10% and ^^^^^SiSS! B mixiure of trichloromethane and 
residue was purified by column *^^r!S coll«te and the eluent was evaporated. The 
methanol (95:5 by volume) as eluent .Th i pure . f ^°" s k w ^Xnol The salt was filtered off and dned, 
residue was converted into the ^>-2-b^en^oate sate m me^ 
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35 



44). 

Amixtureof^par.of/V-^rom^ 
4-piperidinylH-l{4-fluo ro phenyl^^ mixture was evaporated, 

parts of M/V-dimethylformamide was f rr * d ™ e ^^ a mixture of trichloromethane 

so The residue was purified by column chromatography l^ f Sons were collected and the eluent was 
and methanol (90:10 by volume) aseluent -The pure ^xybispropane.yieldingl.? 

mp. 153.2°C (compound 45). 

A mixture of 5.09 parts of 
amine aS 54 parts of V-dimethylform^ parts of NtN . 

dropwise a solution of 2.8 parts of J^Y^J^ 
60 dimethylformamide. Upon complet.cn, stirnngwas ~nttnued ^«2ne*ane and methanol, saturated 
by column chromatography over silica ge using. i morture *J™X™eco\\ect«l and the eluent was 
with ammonia, (95:5 by volume) as eluent J^P™.™^^ 

•IOC OOP irnmnniinfl 46). 



65 125.2°C (compound 46). 
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Example 36 

A mixture of 30 parts of 2-fu ran methanol, 300 parts of a formaldehyde solution 4% in water and 145 
parts of 1-[(4-fiuorophenyl)methyl]-/V-{4-piperidinyl)-1/y-benzimidazol-2-amine dihydrobromide was stirred 
at 3°C. The mixture was allowed to reach slowly room temperature and stirring was continued for 3 days at 

5 room temperature. The reaction mixture was alkalized and extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was purified by column chromatography over silica gel 
using first trichloromethane and then a mixture of trichloromethane and methanol (90:10 by volume) as 
eluent The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the (E)-2-butenedioate salt and the free base was liberated again in the conventional manner. It was 

to crystallized from a mixture of 2-propanone and 2,2'-oxybispropane, yielding 57 parts (44%) of 5-[[4-[[1-U4- 
fluorophenyJ)methyl]-1/y-benzimidazol-2-yl)amino]-1-piperidinyllmethyl]-2-furanmethanol; mp. 148.8°C 
(compound 47). 

Example 37 

is To a stirred solution of 6.5 parts of 5-[[4-[[1-[(4-fluorophenyl)methylM^-benzimidazol-2-yl]amino]-1- 

piperidinyl]methyl]-2-furanmethanol in 180 parts of M/V-dimethylform amide was added portionwise 1 part 
of a sodium hydride dispersion 50% at room temperature. After stirring for 1 hour, a solution of 1 .6 parts of 
2-chloropyrimidine in A/,/V-dimethyiformamide was added dropwise. Upon completion, stirring was 
continued overnight at room temperature. The reaction mixture was poured into water and the product 

20 was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using first trichloromethane and then a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent The first fraction was collected and the eluent 
was evaporated. The residue was crystallized from a mixture of 4-methyl-2-pentanone and 2,2'- 
oxybispropane, yielding 2.1 parts of 1-[(4-fluorophenyl)methyl]-A/-[1-[[5-[(2-pyrimidinyloxy)methyl]-2- 

25 furanyl]methyl]-4-piperidinyl]-1/y-benzimidazol-2-amine; mp. 167.8°C (compound 48). 

Example 38 

To a stirred solution (0°C) of 11.4 parts of 2-aminoethanethiol hydrochloride in 48 parts of concentrate 
hydrochloride acid were added portionwise 25 parts of 5-[[4-[[1-[(4-fluorophenyl)methyl]-1^-benzimidazol- 

30 2-yl]amino]-1-piperidinyI]methyl]-2-furanmethanol. Upon completion, stirring was continued first 
overnight at 0°C and then for 4 days at room temperature. The reaction mixture was alkalized with a dilute 
potassium hydroxide solution and the product was extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by filtration over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia, (90:10 by volume) as eluent. The pure fractions 

35 were collected and the eluent was evaporated, yielding 24 parts (88.5%) of /V-H 
aminoethyl)thiomethyl]-2-furanylJmethyn 
amine as am oily residue (49). 

A mixture of 1.14 parts of 2-chloropyrimidine, 5 parts of A^-t1-[l5-[(2-aminoethyl)thiomethyll-2- 
furanyl]methyl]-4-piperidinyl]-1-[(4-fluorophenyl)methyl]-1Ay-benzimidazol-2-amine, 8 parts of sodium 

40 hydrogen carbonate and 80 parts of ethanol was stirred and refluxed overnight The reaction mixture was 
filtered and the filtrate was evaporated. The residue was purified by column chromatography over silica gel 
using a mixture of trichloromethane and methanol (97:3 by volume) as eluent The main fraction was 
collected and the eluent was evaporated. The residue was crystallized from 1 ,1 '-oxybisethane, yielding 1 .2 
parts (21%) of 1-[{4-fluorophenyl)methyl]-/V-[1^ 

45 furanyl]methyl]-4-piperidinyl]-1AAbenzimidazol-2-amine; mp. 128.9°C (compound 50). 



Example 39 

A mixture of 7.7 parts of 2-amino-/V-[2-[4-[[1-[(4-fluoro 
piperidinyl]ethyl]benzamide, 20 parts of acetic acid anhydride and 80 parts of water was stirred for 4 hours 
so at 100°C. Water was added and the whole was alkalized with ammonium hydroxide. The product was 
extracted with with trichloromethane. The extract was dried, filtered and evaporated. The residue was 
crystallized from 4-methyl-2-pentanone. The product was filtered off and recrystallized from acetonitnle, 
yielding 7.7 parts of 2-(acetyiamino)-/V-[2-[4^l[1^ 
piperidinyl]ethyl]benzamide; mp. 170.9°C (compound 51). 
55 In a similar manner there was also prepared: 

2^acetylethylamino)-A^[2-[4-[[1-[(4-fluorophenyl)methyl]-1/y-benzimidazol-2-yl]amino]-1- 

piperidiny!}ethyl]benzamide (E)-2-butenedioate(1:2); mp. 175.2°C (compound 52). 



60 Example 40 

To a stirred mixture of 4.4 parts of /V-I1-[2-(4-aminophenyl)ethyl]-4-pipendmylJ-i-l4- 
fluorophenylmethyl)-1W-benzimidazol-2-amine, 1.05 parts of /V,/V-diethylethanamine and 195 parts of 
dichloromethane were added dropwise 1.14 parts of methanesulfonyl chloride. Upon completion, stirring 
was continued for 3 hours at room temperature. Water was added and the whole was alkalized with a 

es sodium hydroxide solution. The organic phase was separated, dried, filtered and evaporated. The residue 
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15 
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was separated by HPLC over silica ge. using a mixta* * 

E voile) as eluent. The first fraction wasco "f**™* *° ^^H ( SLrophenyl)methYlH^ 

D ioeridinvlleS%phenyl]ben Z amide monohydrochlonde; mp 2 "^J~ mpound 54K 
PP S?i[2WIlVfluorophen^ 
« pip eridtayl]&^ "■>• mjrc (compound 55). 

* a a o a ^Tf e4 /V-[H2^4-aminophenyl)ethyl]-^piperidinyll-1^; 
To a stirred mixture of 4.4 parte of N an P d 32 v arts of wa ter was added 

fluorophenylmethyD-1H-benzim.dazol-2-am.ne, 16 i parts d Lf^Xater. Upon completion, stirring was 
dropwise a solution of 1.2 parts of potassm^so^ate m Kpar^t wate residue was taken 

continued overnight at room *™^™?™*^ISS^^*™ hydroxide. The precipitated 
up in water and dichloromethane^ Jhe whole was a kahzed wrt* mixture of trichloromemane and 

A mixture of 0.6 parts of isocyanatoSne 1.43 parte f^^^^ 

me thyl\htoureS monohydrate; mp. 120.2°C (compound 58). 

A mixture of 5 parts of AHH2-(4-metho^^^^^ 
imidazoline an'd 150 parts of ^dmb« ethano, 80% 

y £d^ 

dihydrobromide; mp. 291.0°C (compound 59). 

? ra ™„ct was exacted with ^Sb^«cM.«^««««' 



40 



45 
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Example 45 



65 



° ra, 500 P Grams of the A.,, was dissolved in «^»J£23SK^ 

polyethylene glycol at 60-80*0 After coring to 3MJC of sodium saccharin in 2Jj 

and the mixture was st.rred well. Then were "■""J*""" ,.° eRJ ^ coc oa flavor and polyethylene glycol 
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milliliter. The resulting solution was filled into suitable containers. 

Example 46 

Oral solution . . A 

5 9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were dissolved m 

liters of boiling purified water. In 3 liters of this solution were dissolved first 10 grams 2 ,3- 
dihydroxybutanedioic acid and thereafter 20 grams of the AJ. The latter solution was combined with the 
remaining part of the former solution and 12 liters 1 ,2,3-propanetriol and 3 liters of sorbitol 70% solution 
were added thereto. 40 Grams of sodium saccharin were dissolved in 0.5 liters of water and 2 milliliters ot 
w raspberry and 2 milliliters of gooseberry essence were added. The latter solution was combined with the 
former, water was added q.s. to a volume of 20 liters providing an oral solution comprising 20 milligrams of 
the active ingredient per teaspoonful (5 milliliters). The resulting solution was filled in suitable containers. 

Example 47 

is Capsules u^m-i 
20 Grams of A.I., 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose, 0.8 grams colioiaai 
silicon dioxide, and 1.2 grams magnesium stearate were vigorously stirred together. The resulting mixture 
was subsequently filled into 1000 suitable hardened gelating capsules, comprising each 20 milligrams ot 
the active ingredient 

Film-coated tablets Example 48 

Preparation of tablet core . 
A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams starch was mixed well and 
thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10 grams polyvinylpynoiidone 
in about 200 milliliters of water. The wet powder mixture was sieved, dried and sieved again. Then there 
was added 100 grams microcrystalline cellulose and 15 grams hydrogenated vegetable oil. The whole was 
mixed well and compressed into tablets, giving 10.000 tablets, each containing 10 milligrams of the active 
ingredient. 

30 Coating " 

To a solution of 10 grams methy cellulose in 75 milliliters of denaturated ethanol there was aaoea i a 
solution of 5 grams of ethyl cellulose in 150 milliliters of dichloromethane. Then there were added 75 
milliliters of dichloromethane and 2.5 milliliters 1,2,3-propanetriol. 10 Grams of polyethylene glycol was 
molten and dissolved in 75 milliliters of dichloromethane. The latter solution was added to the former and 
35 then there were added 2.5 grams of magnesium octadecanoate, 5 grams of polyvinylpyrrolidone ar *\ 30 
milliliters of concentrated colour suspension (Opaspray K— 1—2109) and the whole was homogenated. 

The tablet cores were coated with the thus obtained mixture in a coating apparatus. 

Example 49 

40 Injectable solution 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate were dissolved in 
about 0.5 liters of boiling water for injection. After cooling to about 50°C there were added while stirnng 4 
grams lactic acid, 0.05 propylene glycol and 4 grams of the AJ. The solution was cooled to room 
temperature and supplemented with water for injection q.s. ad 1 liter volume, giving a solution of 4 
45 milligrams AJ. per milliliters. The solution was sterilized by filtration (U.S.P. XVII p. 81 1 ) and filled in stenle 
containers. 

Example 50 

Suppositories 

3 Grams A.I. was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in 25 milliliters 
so polyethylene glycol 400. 12 Grams surfactant and triglyceride q.s. ad 300 grams were molten together. The 
latter mixture was mixed well with the former solution. The thus obtained mixture was poured onto moulds 
at a temperature of 37— 38°C to form 100 suppositories each containing 30 milligrams of the active 
ingredient. 

ss Claims 

1. A chemical compound having the formula 




29 



10 



IS 



(a1), 
(a2), 
(a3), 

(a4), or 

(a5), 
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wherein: 

a i =A 2_ A 3 = a 4 is a bivalent radical having the formula 

—CH=CH— CH=CH- 
— N=CH— CH=CH— 
_CH=N— CH=CH— 
_CH=CH— N=CH— 
— CN=CH-CH=N— 

wherein one ortwo hydrogen atoms in said radicals (a-1) - 1 ^£^ fap "^ f ^ "* 
be placid by halo, lower alkyl. lower alkyloxy, ^uoromej^or 

R is a member selected from the group «nMg ^g^'^S^A Ar 1 and lower alkyl 
R 1 is a member selected from the group consisting of hydrogen, aiicyi, cyciodmy., 

20 ^^^^^t grQup flf hydrogen> , ower alkyl , ^.oaw, (,ower 

alkvl )_CO_, (lower alkyloxy)-CO- and Ar'-lower alkyl; and 
L is a radicasl of formula 

X 



25 



..a 



35 



40 



~ He*-*!*- (b " 5) ' 
(lower alkenyD-T^-Alk- °* 

45 

one oV£o A* ndia*. -M *^ being pyrezleyl. thiezoM er Wdezolyl. opt,ooe»y eubsM«d ««* lower 

so alkyl: .. . 

L may also be a radical of formula: 

Ar'-A*- 



R 3 
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R 4 



a radical of formula |j w <c-l«b), or 

a radical of formula W 1 — Z 1 — M -c) 

wherein R 3 and R 4 each independently hydrogen or lower alkyl; and W 1 is cycloalkyl or lower alkyl, 
optionally substituted with up to two substituents selected from the group consisting of hydroxy, lower 
alkyloxy, 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl and Ar 1 ; and where Z 1 is NR a , W 1 may also be 
hydrogen, amino, lower alkylamino, Ar 1 -amino or nitro; 

said W 2 being a member selected from the group consisting of hydrogen, lower alkyl, Ar 1 and a radical 
of formula: 

R 5 — Z 1 — (c-2-a> 

wherein R 5 is hydrogen, lower alkyl or Ar 1 ; 
said T being a radical of formula: 

X 

ns^Z-G—Y 2 or R 7 — SO*— NR 8 — 



(c-3-a), (c-3-b); 

R 6 being hydrogen, lowe alkyl or Ar 1 ; 
R 7 being lower alklyl or Ar 1 ; and 
R a being hydrogen or lower alkyl; 

said Het being a radical of formula (c-1-a), (c-1-b), or a radical of formula 

»H f 9 R 11 1 

|i p or of formula || J 



10 



(c-4-a) (c-4-b) 9 



wherein R d # R 10 , R 11 and R 12 are each independently hydrogen or lower alkyl; or a radical of formula 

13 N^=\ 

' \Z_/ U ~ (c-4-c) , 

wherein R 13 is hydrogen, lower alkyl or amino, or 

said Het being furan substituted with lower alkyl, said lower alkyl being optionally substituted with 
hydroxy, mercapto, lower alkyloxy, lower alkylthio, (aminolower alkyl)thio, Ar 1 — O— or with a radical of 
formula 




(c-4-d-l), 



s being an integer of from 1 to 6 inclusive; or where Z or Y is a direct bond, s may also be 0; and R 1 being 
hydrogen or lower alkyl; wherein 

n is 0 or the integer of 1 or 2; 

X is O, S, NR 15 or CHN0 2 ; 

Y is O, S, NR 16 or a direct bond; 

Y 1 is 0,Sor NR 16 ; 

Y 2 is S or NR 16 ; 

Z is O, S, NR 8 or a direct bond; 
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10 



is 



20 



25 



30 



40 



45 



formula -CC-JO-R"; R ^TSSj^S^ 

alkvloxv mono- or di(lower alkyOammo, ArMower a '^"'"' f DnenY i being optionally substituted 
S is a member selected ^ ft. ^e^S^SS^nltiS of halo, hydroxy, 
with up to three substituents each "depewtantty «™ alkylthio, mercapto, amino, mono- and 
nforo, cyano, trifluoromethyl, lower alkyl. lower akytoxy, \*g ranjnn ^ " ^ h aloth.enyl; 
Sower alkyOamino, carboxyl lower a Wo*Y?a^^^ 

furanyl; lower alkyl substituted furanyl; ^^^^ Vrom L group consisting of phenyl being 
with lower alkyl; and wnerein ,s VStIL ^rhindeoendently selected from the group consisting 
o^oSJy substituted with up to ^ »£2"FK£ 3£T2™2J^. lower alkylthio mercapto 
of halo, hydroxy, nitro. cyano triflu oro Skoxycarbonyl and (lower alkylKO-; wherein 

amino, mono- and di(lower ^^^i^raSdhydroJrbon radicals having from 1 to 
lower alkyl represents straight and J^^f'Jj^ homologs thereof having from 7 to ™ carbon 
carbon atoms: alkyl includes lower aW andtheh^gh er n o 9 loW er alkenyl represents a strait 
ato«ns:cydoalkyltecyclop^ 

SSiy.^ M haV,n9 *° 

^^^^ 
WiS keSs^ 

Wt ,a - 1) ° r (a * 2) ' ^ L 58 3 ^ 81 fom,U,a ^ Wherem 

X to O, Y to NR 1 ", O or a direct bond, and X" is 0. 

b) 2dV? briS tower alkyl then Y» is ."f**^^ a radical 0 f formula lb-1), wherein Y js NH. 
2 A chemical compound according to claim 1, wnerein J; rj ™ y is S NH or NCN. Y is NH and W is 1- 
X is 6 £nd 5 Ms hydrogen; or L is a ^^^£SS^^^i^^ and ** ^"S^ 

"t^ra^ 
^to^i^ 
R e^d a m^ 
,OW T fftS* of formula <b-5> wherein 

3. A chemical compound according to any of d «ns 1 and 2 for use ant| . a , tergic medicine 

4. A chemical compound according to any of ^ j anazro pharmaceutical^ acceptable 
5 A pharmaceutical composition comprising an inert earner ana 

pharmaceutical carrier. Q/%onpHinn to anv 0 f claims 1 and 2 characterized by 

""T^t^-. - q' - "»~*» °' tormu " ^ * 8 " 1 0 re '" es *" , ' ns Ba '° °' 

sulfonyloxy; or w— n-xv— G 1 Ol-b-1), said G 1 representing halo, sulfonyloxy. 
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where G 1 is connected to 

\ 

C=N— R 15 » 

/ 

it may also be-N(loweralkyl)NO; and Q* is a radical of formula HY'-^lk-, thus preparing a compound of 
formula 

X 

B 

W — C — Y 1 — Alk — D (l-a-1); or 



3) Q 1 is an intermediate of formula 



and Q 2 is a radical of formula HY 1 — Alk— , thus preparing a compound of formula 

x a x 

w 2 ^. y a ^J^^ylAlk-D (I-a-2); or 

4) Q 1 is an intermediate of formula (lower alkenyl)— G, (il-b — 3>, and Q 2 is a radical HY 1 Alk , thus 
preparing a compound of formula (lower alkenyl)— Y 1 — Alk— D (l-a-3); or 

5) Q 1 is an intermediate of formula 

X 

H 

W — C — G 1 (ll-b-4) 

and Q 2 is a radical of formula 



thus preparing a compound of formula 

X 



(C Vn 



W-cUT"^ (I-a-4), or 



6) Q' is an intermediate of formula W — C(=X) — Y'H (ll-c-1) and Q 2 is a radical of formula G Alk, thus 
preparing a compound of formula (l-a-l); 

7) Q 1 is an intermediate of formula 

x a X 
w-c-yl-^^^ (n-c-2), 

and Q 2 is a radical of formula G— Alk, thus preparing a compound of formula (l-a-2); 

8) Q 1 is an intermediate of formula (lower alkenyl)— Y 1 — H, (H-c-3) and Q 2 is a radical of formula 
G — Alk— , thus preparing a compound of formula (l-a-3); - 

9) Q 1 is an intermediate of formula Hef — H f (ll-c-4), wherein said Het' is a radical of formula * c ^'' ^ 
b) or (c-4-c), and Q 2 is a radical of formula G — Alk, thus preparing a compound of formula Hef —Alk— D U-a- 

5> ' °b) reacting a reagent of formula W 1 — (ll-d) with an intermediate of formula HY 1 — Alk— D (IH-b-1-) in 
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.e presence of ^^SSffW^ 1 ^ SOlVent ' " PreP8rin9 8 

"v 7 

< Cfl 2 ) n 

in the presence of an appropnate 
15 generating agent, in a reaction-inert solvent, thus preparing a compound of formula 

W^i-H^ (I-a-4-a); or 



\ 

C=X 

/ 



20 



V(CH 2 ) n 

d) cyclodesulfurizing an intermediate of formula 



R 

(IV) 



30 



\-J '2 A ^ 3 -i 



with an appropriate alley. 

Sr^.S^-5?A preparing a compound of formuia 

w i_ Z i_C(=X 1 >-NH— Alk— D or 

i uv/i—M-r-x 1 (Vin with a piperidine of formula HY 1 — Alk— D (111- 

W i_ NH -C(=X , )-Y 1 -Alk-D 0*«* or 

g) reacting an intermediate of formula (VII) with a piperidine of formula 

45 0 

V_(CH 2 ) n 



in a reaction-inert solvent, thus preparing a compound of formula 

\_(cH 2 ) n 

60 n) reacting an intermediate of formu,a^(=)OV-pH \^^^^^g^SSSA 

mean ng of W. provided that W* is other than a radical of jg^jjjg ™ Nonfunction in (VIII) in a 
(U«-b-D - a revert so^, '^J^ggS**** ^ riate 

65 SS£ a — d of formu,a 
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W 3 — C(=X 1 ) — Y 1 — Alk — D (l-c-1); or 

i) reacting an intermediate of formula W 3 — C(=X 1 )— OH (VIII), said W 3 having the previously defined 
meaning, with a piperidine of formula 




HN ) <III-b-2> 

in a reaction-inert solvent, if desired, after converting the OH-function in (VII!) in a suitable leaving group, 
or, if desired, by reacting (lll-2-b) with (VIII) together with an appropriate reagent capable of forming amides 
or esters, thus preparing a compound of formula 

x 1 



W 3 -C-lf^y" CI-c-2), or 



j) reacting a piperidine of formula HD (lll-a) with a reagent of formula L 1 -lower alkenediyl-H (IX), 
wherein L 1 is selected so that it forms, combined with -Alk-, a radical of formula (b-1 ), (b-3), (b-4), (b-5), (b-6) 
or (b-7), in a suitable reaction-inert solvent, thus preparing a compound of formula L 1 — Alk— D (l-d); or 
25 k) reacting a furan of formula 

^18 _ 

with a piperidine of formula (lll-a) in the presence of formaldehyde or a polymeric form thereof, in a 
reaction-inert solvent, thus preparing a compound of 



l 4j 



R 18 

wherein R 18 is an in claim 1 defined substituent of said furan ring; or 
40 I) alkylating a furan derivative of formula H — Y 1 — D\ (X-a), wherein D 1 represents a radical of formula 



-(lower alky IK .Alk-O, 
with an intermediate of formula E— Z— C^— G, (Xl-a), wherein E represents a radical of formula 




In reaction-inert solvent, thus preparing a compound of formula 

E — Z — C s H2s — Y 1 — D 1 ( , - e ' 1); 

m) alkylating an intermediate of formula E— Z— CsH^— Y 1 H, (Xl-b), with a furan derivative of formula 
G — D\ (X-b), in a reaction-inert solvent, thus preparing a compound of formula (l-e-1); 

n) akylating a furan derivative of formula H— Z 1 — CsH^— Y— D 1 (X-c), with an intermediate of formula 
E — G, (Xl-c), in a reaction-inert solvent, thus preparing a compound of formula 

E — Z 1 — C s H 2s — Y — D 1 (l-e-2) ; 

c) alkylating an intermediate of formula E — Z 1 H, (Xl-d), with a furan derivative of formula 
G — CsH^ — Y — D\ (X-d), in a reaction-inert solvent, thus preparing a compound of formula (l-e-Z), 
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p) reacting an intermediate of formula 

(Xll-a), 




reagent of formula 



io formula 

..a 



W - - — V , 

1S 

q) reacting an intermediate of formula 



^i„n inert solvent, thus preparing a compound of 
of formula R«-Z-C(=X)-G\ in a reacfon-mert 



20 \ J 



with a reagent 
25 formula 

X 



30 



r) reacting an intermediate of formula 

/7~\\ (xii-c) 

with a reagent of formula R T — SOa— G\ in * reaction-inert solvent, thus pfepwlnfl acom P oundo * fonnula 

. „. „ r-x-iXW-alwhereinX-laOorS.with.nintem.etilatoof 



preparing a compound of formula 



60 -6 



1 

R -NH-C-Y- 



x 1 

JU 2 <Q)-Al3c-t 



wherein D represents a radical of formula 

36 
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f 

R N k A V A 



optionally converting the compounds of formula (I) into each other following art-known functional 
grouptransformation procedures; and, if desired, converting the compounds of formula (l) into a 
therapeutically active non-toxic acid-addition salt form by treatment with an appropriate acid or, 
conversely, converting the acid-addition salt into the free base form with alkali; and/or preparing 
stereochemically isomeric forms thereof. 



Patentanspruche 

1. Chemische Verbindung der Formel: 



i 3 

ein pharmazeutisch annehmbares Saureadditionssalz oder eine mogliche stereochemisch isomere Form 
hievon, worin: 

A 1 —A 2 — A 3 =A 4 ein zweiwertiger Rest mit der Formel 

— CH-CH— CH=CH— - 

— N=CH— CH=CH— (a-2), - 

— CH=N-CH=CH— (a-3), 

— CH=CH— N=CH— (a-4), oder 

— CH=CH— CH=N— (a-5) 

ist, worin ein oder zwei Wassersatoffatome in den gennannten Resten (a-1) bis <a-5) jeweils unabhangig 
voneinander durch Halogen, Niederalkyl, Niederalkyloxy, Trifluormethyl oder Hydroxy ersetzt sein konnen; 

R ein Vertreter, ausgewahlt aus der aus Wasserstoff und Niederalkyl bestehenden Gruppe, ist; 

R 1 ein Vertreter, ausgewahlt aus der aus Wasserstoff, Alkyl. Cycloalkyl, Ar 1 und Niederalkyl, substituiert 
mit einem oder zwei Ar 1 -Resten, bestehenden Gruppe, ist; 

R 2 ein Vertreter, ausgewahlt aus der aus Wasserstoff, Niederalkyl, Cycloalkyl, (Niederalkyl)— CO—, 
(Niederalkyloxy)— CO — und Ar*-N federal kyl bestehenden Grupe, ist; und 

L ein Rest der Formel 

X 

W-C-Y-Alk- (b-D? 
X 



.(CH ) 
1 2'n 
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Het-Alk- t*- 5 >' 

(Niederalkenyl )-Y 1 -Alk- (b-6) 

substituiert mit Niederalkyl, bedeutet, 

L auch ein Rest der Forme! (l> 7) 

Ar 1 — Alk— 

"'"J? eTn 5 vTmier. ausgewihlt aus der aus Wasserstoff. Niederalkyl. Ar', Ar'-Niedera.kyl, 1-Piperidinyl, 1- 
is Pyrrolidinyl, 4-Morpholinyl, einem Rest der Formel 



5 



10 



20 



25 




(c-l-a), 



einem Rest der Formel J| -qT ( c -l-b),oder 



einem Rest der Formel W 1 — Z 1 — t °~ 1 * c) 

bestehenden Gruppe ist, worin 

p3 und R 4 vdneinander unabhangig Wasserstoff oder Niederalkyl smd; und 

W' fS?CyJoal^?oder NiederalM,wahlweise substituiert mit bis ^ 2 Substituenten ausg^^ 

der IK Niederalkyloxy, 1-Piperidinyl, 1-Pyrrolidinyl, 4-Morpholinyl und Ar' bestehenden Gruppe, 

^ z" d fuTNR 8 steht W 1 auch Wasserstoff, Amino, Niederalkylamino, Ar'-Amino oder Nitro sein kann; 
35 worm 2 ^ Vertreter aus der gus wasserstoff, Niederalkyl, Ar 1 und einem Rest der Formel: 

R 5__ z i__ (c-2-a) 



40 



bestehenden Gruppe ist, worin 

R 5 fur Wasserstoff, Niederalkyl oder Ar 1 steht; wonn 
T ein Rest der Formel: 



X 
II 

p6 — 2 — C— Y 2 — oder R 7 — S0 2 — NR 8 — 
(c-3-a), te-3-b) 

ist; wobei 

R 6 Wasserstoff, Niederalkyl oder Ar ist; wobei 
R 7 Niederalkyl oder Ar 1 ist; und wobei 
R 8 Wasserstoff oder Niederalkyl ist; worin 
Het ein Rest Der Formel (c-1-a), (c-1-b) oder ein Rest der Formel 

R » 



45 



SO 



R 1 



Tj oder der Formel 



60 




(c-4-b) t 



ist, worin 
65 Formel 



#. R» R" und R« unabhangig voneinandar Wasserstoff oder Niedera.kyl sind; oder ein Rest der 
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(c-4-c) 9 



ist, worin 

R 13 fur Wasserstoff, Niederalkyl oder Amino steht, Oder worin 

Het Furan, substituiert mit Niederalkyl, ist, worin Niederalkyl gegebenenfalls mit Hydroxy, Mercapto, 
Niederalkyloxy, Niederalkylthio, (Aminoniederalkyl)thio, Ar 1 — O— oder mit einem Rest der Formel 



, . ^ „ (c-4-d-D. 

R 



substituiert ist, worin . ,. _. , , 0 _ 

s eine ganze Zahl von 1 bis einschliBelich 6 ist; oder wenn 2 oder Y eine direkte Bindung darstelien, s 
auch O sein kann; und R 14 Wasserstoff oder Niederalkyl ist; worin 

n den Wert O besitzt oder die ganze Zahl 1 oder 2 bedeutet; 

X fur O, S, NR 15 oder CHN0 2 steht; 

Y fur O, S, NR 16 . oder eine direkte Bindung steht; 

Y 1 fur 0, S oder NR 16 steht; 

Y 2 S oder NR 16 ist; 

Z fur O, S, NR 8 oder eine direkte Bindung steht; 

Z 1 fur O, S oder NR 8 steht; ^ ^ ._. 

X° und Y" unabhangig voneinander die gleiche Bedeutung von X bzw. Y besitzen; welches 

R 1S Wasserstoff, Niederalkyl, Cyano, Nitro, Ar^Sulfonyl, Niederalkylsulfonyl, Niederalkylcarbonyl oder 
Ai^-Carbonyl ist; welches . . D , j„ 

R 18 Wasserstoff, Niederalkyl, (AflNiederalkyl. 2-Niederalkyloxy-1 ,2-d.oxoethyl oder ein Rest der 
Formel -C(=X)-R 17 ist; worin R 17 Wasserstoff, Niederalkyl. Ar*. Ar*-Niederalkyl, NiederalMoxy. JJr-- 
Niederaikyloxy, Mono- oder Di(niederalkyl)amino, A^-Niederalkylamino oder Ar'-NiederalkyKmeder- 
alkyl)amino ist; worin ... _ _ Urfi . 1 „ ) . n 

. Ar 1 ein Vertreter, ausgewahlt aus der aus Phenyl, das gegebenenfalls mit bis zu 3 Substrtuenten 
substituiert ist, welche voneinander unabhangig aus der aus Halogen, Hydroxy, Nitro. Mrano, 
Trifluormethyl, Niederalkyl. Niederalkyloxy, Niederalkylthio, Mercapto, Amino, Mono- - una 
Di(niederalkyl)amino, Carboxyl. Niederalkyloxycarbonyl und Niederalkyl-CO- be^ehenden Gruppe 
ausgewahlt sind; Thienyl; Halogenthienyl; Furanyl; Niederalkyl-substitu.ertes Furanyi; J^'nY'- 
Pyrazinyl; Thiazolyl und Imidazolyl, das gegebenenfalls mit Niederalkyl substituiert ist. bestehenden 
Gruppe ist; und worin _,_„ . • ,.. o 

Ar* ein Vertreter ausgewahlt aus der Gruppe bestehend aus Phenyl, das gegebenenfalls ; mit bis zu <» 
Substituenten substiuiert ist, welche voneinander unabhangig aus der aus Halogen, Hydroxy. Nitro, i-vano, 
Trifluormethyl. Niederalkyl, Niederalkyloxy, Niederalkylthio, Merca pto, Amino, Mono- una 
Di(niederalkyl)amino, Carboxyl. Niederalkyloxycarbonyl und (Niederalkyl)-CO bestehenden Gruppe 
ausgewahlt sind, ist; worin . . . #^ nr _ flri 
Niederalkyl lineare und verzweigtkettige gesattigte Kohlenwasserstoffreste m.t I is 6 Ko^hlenstoffetomen 
bedeutet; Alkyl, Niederalkyl und die hoheren Homologen hievon mit 7 bis 10 Kohlenstoffatomen umfaBt, 
Cycloalkyl fur Cyclopropyl, Cyclobutyl, Cyclopentyl und Cyclohexyl steht; Niederalkenyl e,n enJ'" ea ^" 
oder verzweigtkettigen Kohlenwasserstoffrest mit einer Doppelbindung und 2 bis 6 Kohlenstoffatomen 
darstellt; Niederalkandiyl zweiwertige lineare oder verzweigtkettige Alkandiylreste mit i dis o 
Kohlenstoffatomen bedeutet; mit der MaSgabe daS: . (h1 > 

i) wenn A'=A a — A 3 =A 4 ein Rest der Formel (a-1) oder (a-2) ist und L einen Rest der Formel ID-t> 
bedeutet, worin W eine andere Bedeutung als Wasserstoff oder eine andere Bedeutung als die eines Hestes 
der Formel (c-1-a) oder (c-1-b) besitzt, X dann eine andere Bedeutung als O besitzt; 

ii) wenn L ein Rest der Formel (b-1 ) ist, worin W ein Rest der Formel (c-1 -c) ist, worm Z fur NH steht, w 
dann eine andere Bedeutung als Wasserstoff oder Niederalkyl besitzt; 

iii) wenn A^-A^A 4 ein Rest der Formel (a-1) oder (a-2) ist und L einen Rest der Formel (b-3) 
darstellt, worin X fur O steht, Y NR 16 , O oder eine direkte Bindung darstellt. und X O ist. 

a) Y" dann nicht fur steht; 

b) und wenn W 2 Niederalkyl ist, Y" dann keine direkte Bindung darstellt. . 

2. Chemische Verbindung nach Anspruch 1, worin Lein Rest der Formel (b-1) ist, worin Yfu r NH stem. 
X O bedeutet und W Wasserstoff ist; oder L ein Rest der Formel (b-1 ) ist, wonn X fur S, NH oder NCN steni. 
Y NH darstellt und W 1-Piperidinyl, 1-Pyrrolidinyl, 4-Morpholinyl, oder ein Rest der Formel (c-1-c) worm 
Z 1 NR 8 darstellt und W 1 Amino, Nitro oder Niederalkyl, gegebenenfalls substituiert mit einem j^X ro *j 
Niederalkyloxy, 1-Piperidinyl-, 1-Pyrrolidinyl-, 4-Morpholinyl- oder Phenylrest oder mit zwei 
Niederalkyloxyresten, bedeutet; oder „ ..„, , _ , u i \w <>;„ 

L ein Rest der Formel (b-1) ist, worin X fur S, NH oder NCN steht, Y NH darstellt und W em 
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Niederalkyloxy Oder NiedetallcyltWo ist; ode, worin L ein Rest der Formel (b-1) ist, worin W etn Best der 
Fomtel (cl-a) Oder ^ „ de „ wen 1 besitzt. X (Or O odet S eteht un d V. e* Re=t de. 

Wasserstoff ist und R 7 Niederal^l bedeutet; oder worin r9 r « und R « 

L ein Rest der Formel (b-5) .st worm H « «" ™™ worin Het ein Furan, substituiert m.t 

Wasserstoff sind; oder worin Het em Rest der Fonnel oderw^ fl ^^.^ ^ wQnn 

feints? d^omTe. (b* ist, worin substjtujertes e^y, is t 

L ein Rest der Formel (b-7) ist, wonn Ar 1 mrt Hydroxy ooe _i>nea r Atzneimittel. 

3 ihemische Verbindung " ac r h h t? e T£^^^^ als antiallergisches 

4. Chemische Verbindung nach einem der Ansprucne 
Arzneimittel. umfasS end einen inerten Trager und eine pharmazeutiscn 

^ A.M«en *« Fipeddlr* de, Fomtet Q>-0 « r* *~ a**-"-**-. <* F °"~' °' » " 
Halogen oder Sulfonyloxy bedeutet j :ode r Halogen, Sulfonyloxy, 

carbonyloxy darstellt, oder wenn G 1 an 



X C=M— R ,s 

/ 



eine Verbindung der Formel 

W JU-A.k-0 "-3-D 

45 hergestelltwird; oder 

3) Q 1 eine Zwischenverbindung der Formel 



• a X 
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ia and Q< e.r,.r. Res. de, Fotate. HY* — Alk -dutch eta. Verb,„d U r 9 d.t Foane. 

a x 

hergestellt wird; oder Mi^™»iiMmv«-G (1l-b-3), ist, und Q 2 einen Rest HY 1 —Alk— 

5) cJ^ine Zwischenverbindung der Formel 

40 
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x 

W-C-G\ (H-t>4> 



ist, und Q 2 einen Rest der Fbrmel 

(C V„ 

darstellt wodurch eine Verbindung der Formel 



X . ^ D 

W-C-* O (I - a " 4) 
\_(CH 2 ) n 



6) QiffiwiSSn^Sindung der Formel W-C(=X>-Y'H. (H-e-1), ist und OF einen Rest der Forme. 
G — Alk darstellt, wodurch eine Verbindung der Formel (l-a-1) hergestellt wird; 

7) Q 1 eine Zwischenverbindung der Formel 

ist und Q 2 einen Rest der Formel G— Alk darstellt, wodurch eine Verbindung der Formel (!-a-2) 
hergestellt wird; 

8) Q 1 eine Zwischenverbindung der Formel (Niederalkenyl) — Y 1 — H, (ll-c-3), ist und Q 2 einen Rest der 
Formel G— Alk— darstellt, wordurch eine Verbindung der Formel (l-a-3) hergestellt wird; 

9) Q 1 eine Zwischenverbindung der Formel Het'— H, (ll-c-4), ist, worin das genannte Het' einen Rest der 
Formel (c-4-a), (c-4-b) oder (c-4-c) darstellt und Q 2 ein Rest der Formel G— Alk ist, wodurch eine 
Verbindung der Formel Het/— Alk— D, (l-a-5), hergestellt wird, oder 

b) Umsetzen eines Reagens der Formel W 1 — Z 1 H,(ll-d), mit einer Zwischenverbindung der Formel 
HY 1 — Alk — D, (lll-b-1), in Gegenwart eines geeigneten C=X bildenden Mittels in einem reaktionsinerten 
Losungsmittel, wodurch eine Verbindung der Formel W 1 — Z 1 — C(=X>— Y 1 — Alk— D, (l-a-1 -a); oder 

c) Umsetzen eines Reagens der Formel (ll-d) mti einer Zwischenverbindung der Formel 

^C^j (II-b-2) 



in Gegenwart eines .geeigneten 



\ 

C=X 

/ 



bildenden Mittels, in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 

i i ii / \r 

W -Z -C-N / 



(I-a-4-a) 



- (CH 2 ) n 

hergestellt wird; oder 

d) Cyclodesulfurieren einer Zwischenverbindung der Formel 
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R 



Verbindung der Formel 



75 



20 



hergesteit wird; oder . w i_ N==C =X 1 , (VII) mit einem Piperidin der r ^ > " nel 



W '_NH-C(=X 1 )-Y t -Alk-D. 0 " b " 2) ' 



"TSuSSS.*: Zwischenverbindung der Forme. (VI.) mit einem Piperidin der Forme. 



25 



30 



D 

HN ) 



in ei „em reaktionsinerten LSsungsmitte., wodurcn eine Verbindung der Forme. 



35 



40 



W -NH-C-H ; 

V(CH 2 ) n 



50 



der Forme. .. 

W 3_c( =X 1 )-Y'-Alk-0 

he T™°e1ner Zwiscbenverbindung der Forme. *M**MH. I*, worin W- die frOber 
defiirte BedLtung besi«zt, mit einem Piperidin der Forme. 



55 



60 



V.(CH 2 ) n 



(HI-b-2) 



65 Verbindung der Formel 
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_1 



W 3 -C-/"^y (I-c-2); or 



hergestellt wird; oder 

j) Umsetzen eines Piperidins der Formel HD, (lll-a), mit einem Reagens der Formel U-Niederalkendiyi- 
H, (IX), worin L 1 so ausgewahlt ist, daft es gemeinsam mit— Alk— einen Rest der Formel (b-1), (b-3), (b-4), 
io (b-5), (b-6) Oder (b-7) bildet, in einem geeigneten reaktionsinerten Losungsmittel, wordurch eine 
Verbindung der Formel L 1 — Alk — D, (l-d), hergestellt wird; oder 
k) Umsetzen eines Furans der Formel 

is R yO+ 



mit einem Piperidin der Formel (lll-a) in Gegenwart von Formaldehyd oder einer polymeren Form hievon in 
20 einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 



O^CH,-D 

r 18 l. if ( 1 " e) 



R 18 ein wie in Anspruch 1 definierter Substituent des genannten Furanringes ist r hergestellt wird; 



wonn 

° der i) Alkylieren eines Furanderivates der Formel H-Y 1 — D 1 , (X-a), worin D 1 einen Rest der Formel 

—{Niederalkyl) ^ O ^ . Alk-D, 



is dsrstellt, mit einer Zwischenverbinduns der Formel E-Z-C.H.-G. (Xl-e). worin E einen Best der Formel 




darstellt, in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 
E — Z — C s H2s — Y T — D 1 , (l-e-1 ), hergestellt wird; 

m) Alkylieren einer Zwischenverbindung der Formel E— Z— Cjti^— YH (Xl-b), mit einem Furanderivat 
45 der Formel G — D\ (X-b), in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 
(l-e-1 ) hergestellt wird; 

n) Alkylieren eines Furanderivates der Formel H— Z 1 — CsH^— Y— D 1 , (X-c), mit einer 
Zwischenverbindung der Formel E — G, (Xl-c), in einem reaktionsinerten Losungsmittel, wodurch eine 
Verbindung der Formel 

so E — Z 1 — C 8 H2s — Y — D 1 , (l-e-2), 
hergestellt wird; 

o) Alkylieren einer Zwischenverbindung der Formel E — Z 1 H, (Xl-d), mit einem Furanderivat der Formel 
G— CsHzs— Y— D 1 , (X-d), in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 
(l-e-2) hergestellt wird; 
55 p) Umsetzen einer Zwischenverbindung der Formel 

X 

(L ^C-Y-Alk-D (XII-a), 



worin Y 8 " 1 die fruher beschreibene Bedeutung von Y* besitzt, mit der Ma&gabe, daB es kerne direkte 
Bindung darstellt, mit einem Reagens der Formel W 2 — C(=X a ) — G t , (Xlll-a) in einem reaktionsinerten 
ss Losungsmittel, wodurch eine Verbindung der Formel 
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x a x 

5 



h %^Le2n einer Zwischenverbindung der Forme! 



10 



(xil-b) 

„ mit einem Reagens der Forme. #-Z-C(^ in einem reakoonsinerten Losungsmittel. wodurch eine 
Verbindung der Formel 

he ^rttfmsete8n einer Zwischenverbindung der Formel 

25 

30 mit einem Reagens der Formei R'-SO*-*' in einem reaktionsinserten Losungsmittei, wodurch eine 
Verbinding der Formel 

^Tums^n eines Reagens der Forme. R=-N=C=X- (X.V-a) worin X- fur O oder S steht mit einer 
« Zwischenverbindung der Formel (Xll-a) in einem reaktionsinerten Losungsnrnttel, wodurch e.ne 
Verbindung der Formel 

" x*- 1 X 



so \lE22n einer Zwischenverbindung der Formel (X.l-b) mit einem Reagens der Forme. 

R 6__ N:==c=s x 1 f (XlV-b), wodurch eine Verbindung der Formel 





x 1 

hergestellt wird, 
worin D einen Rest der Formel 

60 



65 
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f 

— R n k A 4^ A 



darstellt; oder . 
gegebenenfalls Oberfuhuren der Verbindungen der Formel (I) ineinander unter v *™®^ ung 
technikbekannter Umwandlungsverfahren fur funktioneile Gruppen; und, wenn gewunscht, Uberfutuen 
der Verbindungen der Formel (I) in eine therapeutisch wirksame, nicht-toxische Saureadditionssalztorm 
durch Behandlung mit einer geeigneten Saure oder umgekehrt, Uberfuhren des Saureadditionssalzes mit 
Alkali in die freie Basenform; und/oder Herstellen stereochemisch-isomerer Formen hievon. 



Revendications 

1. Compost chimique ayant la formule 




L-K 1 >-N— if T ^ <*>< 



sei d'addition acide pharmaceutiquement acceptable ou forme stereochimiquement isomere possible de 
ce dernier, dans lequel: 

A^A 2 — A 3 =A 4 est un radical bivalent ayant la formule 

— CH=CH— CH=CH— (a- 1 )' 

— N=CH— CH=CH— < a -2>' 

— CH=N— CH=CH— 

— CH-CH— N=CH— (a- 4 ^ ou 

— CH=CH— CH=N— (a-5), 

ou un ou deux atomes d'hydrogene dans lesdits radicaux (a-1) — (a-5), peuvent, chacun independamment 
I'un de I'autre, etre remplaces par un halo, un alkyle inferieur, un alkyloxy inferieur, un trifluoromethyle ou 
un hydroxy; 

R est un membre choisi dans le groupe consistant en hydrogene et alkyle inferieur; 

R 1 est un membre choisi dans le groupe consistant en hydrogene, alkyle. cycloalkyle, Ar et allcyle 
inferieur substitues par un ou deux radicaux Ar 1 ; 

R 2 est un membre choisi dans le groupe consistant en hydrogene, alkyle inferieur, cycloalkyte* (alkyle 
inferieur)— CO— , (alkyloxy inferieur)—CO— et Ar*-alkyle inferieur; et 

L est un radical de formule 



<b-l); 



x 



X 

II 

W-C-Y-ADc- 
X 

\ (CH ) 

V 2 n 

a v 
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^ (b-5>; 
(alkSnyle inferieur )-Y 1 -Alk- Cb-6)i ou 

i) ou A^-A^-A* est un radial de formule (a-3), (a-4j ! oi i ou inferieur 
in oCi A n =A 2 — A 3 =A 4 est un radical de formule (a-1) ou (a-2), et n ^ j?" ; mi dazoMe f 

subsStue" par un ou deux radicaux Ar*, led* Ar* etant un pyrazmyle, un thiazolyle ou un mudazoiyi 

eventuellement substitue par un alkyle infeneur; 
L puet egalement etre un radical de formule 

Ar 1 -Alk- (b " 7); 

ledit W etant un membre choisi dans le groupe consistent en hydrogfi «j. alkyle infeneur. Ar 1 , Ar'-alkyle 
!nSrieur!l-piperidinyle, 1-pyrrolidinyle, 4-morpholinyle, un rad.cal de formule 

(c-l-a) , 



un radical de formule 




(c-l-b)» ou 



40 



un radical de formule W 1 — Z 1 (c-1-c), 

oC R 3 et R* sont chacun independamment un hydrogene ou un alkyle infeneur; et W« est "nj^oalkyle ou 
Z allele iXieur. substitute eventuellement par jusqu'a deux substituants cho.s.s dans le groups 

^SX^ 1-pyrrolidinyle, 4-morpholinyle et Ar 1 ; etoCZ 1 estNR'.W 1 peutaussi 

etre un Sgene, un amino, un alkylamino infeneur, un Ar'-amino ou unmtro 

ledit W 2 etant un membre choisi dans le groupe consistant en hydrogene. alkyle infeneur, Ar et un 

radical de formule 

R s_ z i_ (c-2-a), 
o£i R s est un hydrogene, un alkyle inferieur ou Ar 1 ; ledit T etant un radical de formule 



X 

R«_2— C— Y 2 — ou R 7 — SO^—NR"— 
50 (C-3-a), (c-3-b); 

R 6 etant un hydrogene, un alkyle inferieur ou Ar 1 ; 
R 7 etant un alkyle inferieur ou Ar 1 ; et 



ou de formule 



R* 7 J .. 

<3 O (c-4-b) , 




(c-4-a) 
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is 



oil R 9 , R 10 , R 11 et R 1 * sont chacun independamment un hydrogene ou un alkyle inferieur; ou un radical de 
formula 



R 13 __uf\_ (c-4-c), 



ou R 13 est un hydrogene, un alkyle inferieur ou un amino, ou ledit Het etant un furane substitue par un 
to alkyle inferieur, ledit alkyle inferieur etant eventuellement substitue par un hydroxy, un mercapto. un 
alkyloxy inferieur, un alkylthio inferieur, (amino alkyle inferieur) thio, Ar 1 — O— ou par un radical de formula 



(c-4-d-O, 



R 14 



s etant un nombre entier de 1 a 6 inclus; ou bien ou Z ou Y est une liaison directe, s peut 6gaiement etre 0; 
et R 14 etant un hydrogene ou un alkyle inferieur; 
20 ou n = O ou le nombre entier 1 ou 2; 

X est O, S, NR 15 ou CHN0 2 ; 
Y est O, S, NR 18 ou une liaison directe; 
Y 1 est O, S ou NR 16 ; 
Y 2 est S ou NR 16 ; 
25 Z est O, S, NR 8 ou une liaison directe; 

Z 1 est O, S ou NR 8 ; 

X a et Y 3 ayant independamment respectivement la meme valeur que X et Y; 

ledit R 15 etant un hydrogene, un alkyle inferieur, cyano, nitro, Ar^sulfonyle, alkylsulfonyle infeneur, 
alkylcarbonyle inferieur ou Ar^-carbonyle; A+K 
30 ledit R 16 etant un hydrogene, alkyle inferieur (Ar'Jalkyle infeneur, 2-alkyioxy inf erieur-1 ,2-dioxoSthyle, 

ou un radical de formule— C(=X>-R 17 ; R 17 etant un hydrogene, alkyle inferieur, Ar 2 , Ar^-alkyle infeneur, 
alkyloxy inferieur, Ar^alkyloxy inferieur, mono- ou di{alkyle inferieur)amino, A^-alkylammo infeneur ou 
Ai^-alkyle inferieur( alkyle inferieur) amino; 

ou At 1 est un membre choisi dans le groupe consistant en phenyle, etant eventuellement substituS par 

35 jusqu'a trois substituants, chacun choisi independamment dans le groupe consistant en halo, hydroxy, 
nitro, cyano, trffluoromethyle, alkyle inferieur, alkyloxy inferieur, alkylthio inferieur, mercapto, am™, 
mono- et di(alkyle inferieur) amino, carboxyle, alkyloxycarbonyle inferieur et alkyle infeneur— CO—, 
thienyle; halothienyle; furanyle; furanyle substitue par un alkyle inferieur; pyridinyle; pyrazinyle; 
thiazolyle et imidazolyle substitue eventuellement par un alkyle inferieur; et ou Ar 2 est un membre choisi 

40 dans le groupe consistant en phenyle substitue eventuellement par jusqu'a trois substituants chacun choisi 
independamment dans le groupe consistant en halo, hydroxy, nrtro, cyano, trifluoromethyle, alkyle 
inferieur, alkyloxy inferieur, alkylthio inferieur, mercapto, amino, mono- et di(alkyle mfeneurjamino, 
carboxyle, alkyloxycarbonyle inferieur et (alkyle inferieur)— CO; ou I'alkyle inferieur repr§sente des 
radicaux hydrocarbures satures a chaTnes droites et ramifiees ayant 1 & 6 atomes de carbone; I alKyie 

45 comprend un alkyle inferieur et I'homologue superieur de ce dernier ayant 7 a 10 atomes de carbone; le 
cycloalkyle est un cyclopropyle, cyclobutyle, cyclopentyle et cyclohexyle; I'alkenyle inferieur represente un 
radical hydrocarbure a chaine droite ou ramifiee contenant une double liaison et ayant 2 a 6 atomes de 
carbone; I'alkanediyle inferieur represente des radicaux alkanediyle bivalents a chaTnes droites ou 
ramifiees ayant de 1 a 6 atomes de carbone; 

so a condition que: #w 4 \ ~a 

i) lorsque A % =A 2 — A 3 =A 4 est un radical de formule (a-1) ou (a-2), et L est un radical de formule lb-1), ou 
W est autre qu'un hydrogene ou autre qu'un radical de formule (c-1-a) ou (c-1-b), alors X est different de O; 

ii) lorsque L est un radical de formule (b-1), ou W est un radical de formule (c-1-c), ou Z est NH, alors 
W 1 est autre qu'un hydrogene ou un alkyle inferieur; x i /u o\ 

55 iii) lorsque A 1 =A 2 — A 3 =A 4 est un radical de formule (a-1) ou (a-2), et L est un radical de formule (b-3J, 

ou X est O, Y est NR 18 , O ou une liaison diecte, et X a est O, 

a) alors Y 8 n'est pas 0; 

b) et W 2 etant un alkyle inferieur, alors Y a n'est pas une liaison directe. 

2. Compost chimique selon la revendication 1, dans lequel L est un radical de formule (b-1), dans 
60 lequel Y est NH, X et O et W est un hydrogene; ou L est un radical de formule (b-1) dans lequel X est S, NH 
ou NCN, Y est NH et W est un 1-piperidinyle, 1-pyrrolidinyle, 4-moropholinyle, ou un radical de formule 
(c-1-c), dans lequel Z 1 est NR 8 et W 1 est un amino, nitro, alkyle inferieur, eventuellement substitu6 par un 
radical hydroxy, alkyloxy inferieur, 1-pip6ridinyle, 1-pyrrolidinyle, 4-morpholinyle ou phenyle, ou par deux 
radicaux alkyloxy inferieur; ou L est un radical de formule (b-1 ), dans lequel X est S, NH ou NCN, Y est NH et 
65 W est un alkyloxy inferieur ou un alkylthio inferieur; ou dans lequel L est un radical de formule (b-1) ou w 
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Z est NH ou une liaison directs et R 14 est un hydrogens; ou 

\Z Z^T^Xlfo^Z pnenyie suostitue par un hydroxy ou un a«cy.o*y 
Compose chimique se.on .'une que.conque des revendication 1 et 2 pour etre utilise comma 
m ^C n o e mpose chimique seion run. que.conque des revendications 1 et 2 pour etre utilise comme 

medicament anti-allergique. ~~iniont inerte et une auantite pharmaceutiquement 

5. Composition pharmaceutique comprenant un exdpient mww etune quan v 

ma r« U ^'S^»'S^S«, run. nuefconnue d. -- 1 * * 

-™3f2TU5£^3Sr SSS; «. m *~ » .»«*«•• * *>"™ te °' » *- un 

m •*T^2S„°* fdregta . et Q 1 est un Intermsdieire de formule L— G (H-eh IsKfit G represent un haiu ou 
un sulfonyloxy; ou f-vx—n 1 (li-b-l) ledit G 1 representant un halo, 

35 alkyloxycarbonyloxy interieur, ou encore ou G est relie & 



75 



20 



25 



/ 

I peut egalement etre un -N<alkyle inferieur)NO; et tf est un radical de formule HY 1 Alk—, 
preparant ainsi un compose de formule 

X 

3) Q 1 est un intermediate de formule 

X* X 

W -C-Y — kf- y-c-G , 
et Q* est un radical de formule HY 1 — Alk— , preparant ainsi un compose de formule 



50 



60 



4, ff .stun ,n— re -^^S^^A^^ ^ ^ 
preparant ainsi un compose de formule (alkeny.e imeneur,— 
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5) Q 1 est un intermediaire de formule 



X 

W-O-G 1 « , - b -*> 



et Q 2 est un radical de formule 



preparant ainsi un compost de formule 



5 f~x 



(I-a-4) 5 . 



ou 



\_(CH 2 ) n 



6) Q 1 est un intermediaire de formule W— C(=X)— Y'H (ll-c-1) et Q 2 est un radical de formule G Alk, 
preparant ainsi un compose de formule (l-a-1); 

7) Q 1 est un intermediaire de formule 



^-f\ } ^} (IX-C-2,, 



II 

w-c 



et Q 2 est un radical de formule G — Alk, preparant ainsi un compose de formule (l-a-2); 

8) Q 1 est un intermediaire de formule (alkenyle inferieur)— Y 1 — H (ll-c-3), et Q 2 est un radical de formule 
G— Alk— , preparant ainsi un compose de formule (l-a-3); 

9) Q 1 est un interm6diaire de formule Het'— H, (ll-c-4), ou ledit Het' est un radical de formule i (c-4-a), 
(c-4-b) ou (c-4-c) et Q 2 est un radical de formule G— Alk, preparant ainsi un compose de formule 
Het'— Alk— -O (l-a-5); ou _ . 

b) en faisant reagir un r^actif de formule W 1 — Z 1 — H (ll-d) avec un intermediaire de formule 
HY 1 — Alk— D (lll-b-1) en presence d'un agent appropriS genSrant C=X, dans un solvant inerte, preparant 
ainsi un compos<§ de formule W 1 — Z 1 — C(=X) — Y 1 — Alk — D, (l-a-1 -a); ou 

c) en faisant reagir un reactif de formule (ll-d) avec un intermediaire de formule 

h/""^ (II-b-2) 
< CT 2>n 

en presence d'un agent approprie generant 

\ 

C=X, 

/ 

dans un solvant inerte, preparant ainsi un compos6 de formule 

i i ii / 

W -Z -C-N 7 



\_(CH_) 
2 n 



(I-a-4-a); ou 



d) en cyclodesulfurisant un intermediaire de formule 

R 



/~K fi 

>N Vn-c-nh- 

\ / «2 



2 



-NH-R 



(IV) 
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X'=C=N-Alk-D (VUou X 1 est O ou S. dans un solvant inerte, preparant ainsi un compose de formula 

W 1 — Z 1 — C(=X 1 )— NH— Alk— D 0-M); ou 

f) en faisant reagir un intermediaire de formule W-N^C-X- (VII) avec ^nj^pMdln. de formule 
HY 1 — Alk D (lll-b-1), dans un solvant inerte, preparant ainsi un compose de formule 

VV—NH— C(=X 1 )— Y 1 — Alk— D (l-t>-2>; ou 

g) en faisant reagir un intermediaire de formule (VII) avec une piperidine de formule 

D 



20 dans un solvant inerte, preparant ainsi un compose de formule 



25 



x 1 D 

1 H / X' <I-b-3)» ou 

W -NH-C-N ) 



\-(CH„) 
2 n 



h) en faisant reagir un intermediaire de formule V^-C(=X')-OH (VIII) ledrt W> aya ^jjgjj* 
M precedemment de W, a condition que W 3 soit autre qu'un radical de formule (c-1-c). avec une Wj™"** 

formule HY^-Alk-D (lll-b-1). dans un solvant inerte, si on le desire, apres avoir transforme «afo" cno " °" 
dans 15m ungroupe parVant approprie, ou, si on le desire, en faisant reagir OB^ao WW JJ«un 
reactif approprie capable de former des amides ou des esters, preparant a.nsi un compose de formule 

W 3 — C(=X 1 ) — y — Alk — O (l-c-1); ou 

35 

i) en faisant reagir un intermediaire de formule V^-Ct-X'J-OH (VIII), ledit W* ayant la valeur definie 
precedemment, avec une piperidine de formule 

h/~~V^ (III-b-2) 
^ tCH 2 ) D 

45 n am „n solvant inerte. si on le desire, apres avoir transforme la fonction OH dans (VIII) en un groupe 
i^JSSt^* on te desire, en'faisant reagir (l.l-b-2) avec (VIII), avec un solvent appropne capable 
de former des amides ou des esters, preparant ainsi un compose de formule 



so 



X 1 



\>(CH 2 ) n 



i) en faisant reagir une piperidine de formule HD (lll-a) avec un reactif de formule L'-elkenediyle 
J£ M X^ouU est choisi de telle sorte qu'il forme, combine avec -Alk-, un radical de formule |M£ 
(S3" (bU) b-5), (b-6) ou (b-7). dans un solvant inerte approprie, preparant a.nsi un compose de formule 



L 1 — Alk— D (l-d); ou 
60 k) en faisant r6agir un furane de formule 
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avec une piperidine de formule (lll-a) en presence de formaldehyde ou d'une forme polymere de celui-ci, 
dans un soivant inerte, preparant ainsi un compose de formule 

0_CH 2 -D (1 . e) 



R 18 

oil R 18 est un substituant, defini dans le revendication 1, dudit cycle furane; ou 

I) en alkylant un derive du furane de formule H — Y 1 — D\ (X-a), oli D 1 reprSsente un radical de formule 

-(alkyle inferieur) O Alk-D, 

q_JT 

avec un intermediaire de formule E — Z — CsH^ — G (Xl-a), ou E represente un radical de formule 



20 R 1 *^ if 




dans un soivant inerte, preparant ainsi un compose de formule 

25 E — Z — CsHgs — Y 1 — D 1 O-e-D; 

m) en alkylant un intermediaire de formule E — Z — CgHag — Y'H, (Xl-b), avec un deriv6 du furane de 
formule G — D 1 , (X-b), dans un soivant inerte, preparant ainsi un compose de formule (l-e-1); 

n) en alkylant un derive du furane de formule H— Z 1 --C 8 H 28 — Y— D\ (X-c), avec un intermediaire de 
30 formule E — G, (Xl-c), dans un soivant inerte, preparant ainsi un compose de formule 

E — Z 1 — C s H2s — Y — D 1 «-e-2); 

o) en alkylant un intermediaire de formule E— Z 1 — H (Xl-d), avec un derive du furane de formule 
35 G — C s H 2s — Y — D 1 , (X-d), dans un soivant inerte, preparant ainsi un compose de formule (l-e-2); 
p) en faisant reagir un intermediaire de formule 



X 

H-Y~ >*C-Y-Alk-D (XXI-a), 



ou Y 8-1 a ete decrit precedemment comme ayant la valeur de V. a condition qu'il ne soit pas una liaison 
directe, avec un reactif de formule W 2 -C(=X a )-G\ (Xlll-a). dans un soivant inerte, preparant ainsi un 
45 compose de formule 



x a 



q) en faisant reagir un intermediaire de formule 

55 HV 2 -^~^Alk-D (XII-b) 

avec un reactif de formule R 6 — Z — C(=X) — G 1 , dans un soivant inerte, preparant ainsi un composi de 
formule 



51 
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r) en faisant reagir un interemediaire de formule 



avec un 



reactif de formule V-SO^G\ dans un so.vant inerte, preparant ainsi un compose de formula 

. d5 M-.r-Y«- 1 fXIV-al oil X a ~ 1 est O ou S, avec un 

,) en faisent re,„ir un i«.m*lWr. * forme.. (X1H.I avee un reee* de Ibmuto R--N-CX- (Xrv-b). 
25 preparant ainsi un compose de formule 



10 



rs 



oQ D represente un radical de formule 



R -NH-C-Y- 
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un alcali; ettou en preparant leurs formes stereochimiquement isomeres. 
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